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THROUGH THE EYES OF THE EDITOR 


Frank M. Kyes has a number of very 
timely suggestions to those who write for 
dental journals. He points out common 
errors in dental writing which distress the 
reader and cause him to lose interest. The 
suggestions on organization, verbosity, termi- 
nology, and slanting are particularly good. 
They will be helpful to you in writing your 
next paper. The plot device is good for 
certain types of articles if it is properly 
employed. However, the common tendency 
in writing in this style is to change. the 
person, tense, and number in an. article. 
The article should be consistent in point 
of view and accurate in grammatical con- 
struction. 

Chester A. Frankewicz and Boles G. 
Gobby have described the impression tech- 
nique in use by the Denture Research Group 
of Chicago. The technique is_ radically 
different, in some of its objectives, from 
those which are in common use elsewhere. 
It is designed to relieve the alveolar ridge 
of occlusal stresses and to place those 
stresses on the palate. We question the 
assumption that the palate is better condi- 
tioned to support the denture than the 
alveolar ridge. Alveolar ridges have re- 
sisted occlusal forces since the natural teeth 
were erupted. The forces resisted by the 
palate throughout life are much less than 
those resisted by the alveolus. 

Elton F. Carlile has adapted the functional 
chew-in technique of jaw relations to the 
making of a functional lower impression 
technique. It is a closed mouth procedure 
which records tissue surfaces as they are 
shaped during the function of chewing. The 


procedure develops relief in the impression 
for hard areas of the jaw which are thinly 
covered by soft tissue, and thus they are 
less likely to be irritated during function. 

F. S. Meyer discusses some of the causes 
and remedies for failures in complete denture 
construction. His analysis of errors intro- 
duced by the failure to use the face-bow is 
the finest we have seen. He criticizes the 
dental schools for failing to place sufficient 
emphasis on the importance of the use of 
the face-bow. We believe that it is being 
taught, but that many dentists have been 
influenced away from its use by certain 
clinicians and by some dental laboratories 
and the techniques they propose. The com- 
plete technique and the instruments used 
should determine whether or not it is 
essential. He criticizes the so-called anatomic 
articulator and illustrates some of the errors 
which may be produced by it. In these 
illustrations, he does not use an adjustable 
articulator. The errors he shows seem 
to be the result, in part, of the failure to 
adjust the condylar paths on the instrument. 
The generated path he suggests would in- 
clude more of the minute variations in jaw 
positions than an anatomic articulator could 
reproduce. 

Carl B. Stansbury discusses the diagnostic 
points to be observed in building single 
dentures against natural teeth. He then 
gives his interpretation of the Meyer tech- 
nique in their construction. 

George E. Emig has reviewed the basic 
physiology of the muscles of mastication. 
He has described the mechanism and biologic 
reactions which cause muscle action. He 














points out the intricate neurologic balance 
which controls the opposing muscle groups. 

Louis S. Block describes Dr. Emig’s paper 
as a reference book on physiology and asks 
some pertinent questions on the subject. The 
answers to these questions serve to tie the 
basic physiology to practical problems of 
prosthetic treatment. 

Arthur R. Frechette discusses the many 
factors which must be considered in planning 
a partial denture. He stresses the importance 
of complete examination and mouth prepara- 
tion for the restoration. The plan for the 
denture takes into account the various forces 
that will be applied against it. His analysis 
of these forces and the means for opposing 
them is most accurate. 

V. CC. Smedley, in discussing Dr. 
Frechette’s paper, recommends the use of 
more spoon-shaped occlusal stops and clasps 
to assist the abutment teeth in bracing and 
support. He questions the reliability of the 
rest position of the mandible for the estab- 
lishment of vertical dimension. He also 
questions the choice of clasps for weak 
teeth. 

Leo Talkov makes a suggestion for the 
preparation and alignment of abutment teeth 
for fixed partial dentures which is a radical 
departure from current common practice. 
He suggests the use of tapered preparations 
for bridges with multiple abutments. These 
abutments derive their retention from paral- 
lelism of cavity walls of the various 
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preparations rather than from parallelism 
within any single preparation. We suggest 
that the procedure will cause trouble if it 
is not carefully executed. It is not a 
procedure which will permit careless planning 
and cavity preparation. 

Arvin William. Mann has made a compre- 
hensive survey of the history, equipment, and 
use of the hydrocolloid technique for fixed 
restorations. It should serve as a guide 
to those who use the technique or who may 
be considering its use. He includes some 
suggestions on technique which should be 
helpful. 

Stuart J. Horner has written of dentistry’s 
responsibility to the prosthetic patient. He 
points out the importance of making pre- 
extraction records whenever teeth are to be 
removed. The oral surgeon should share 
in this responsibility. He also discusses the 
need for surgical preparation of the mouth 
for dentures and for proper information for 
the patient about his dentures. 

Victor H. Sears read his paper on “Chew- 
ing Members” in 1922, but it has not been 
published until now. It is of historic im- 
portance because of its effect upon prosthetic 
thinking. It started a trend toward the 
modification of posterior tooth forms. So 
far as we know, this was the first suggestion 
of a so-called mechanical tooth. We are 
happy to record this paper in THE JoURNAL 
oF ProstHETIC DENTISTRY. 


—Carl O. Boucher 











SUGGESTIONS ON DENTAL WRITING 


CAPTAIN FRANK M. Kyes, DENTAL Corps, UNITED STATES NAvy 


United States Naval Dental School, National Naval Medical Center, Bethesda, Mad. 


N GENERAL, dental writing has one of two purposes. Either you are trying 

to record information of an investigative nature or you are trying to teach 
some phase of dentistry to fellow practitioners. If the latter is your aim, great 
thought should go into the presentation because of the need for clarity and for 
holding the reader’s attention. The problem of wiring for the general practi- 
tioner is important because he has a tremendous field to cover. His task should 
be made pleasant and productive. 

This problem is not peculiar to dentistry. The editor of the American 
Journal of Psychotherapy wrote the following’: “The reader—the worm—turns, 
however. His sweet revenge is that he refuses to read many psychiatric articles 
which are nothing more than dead paper covered with dead words.” 

If we are to lure the professional reader away from his habit of devouring 
only the summary and conclusions of our articles, we must serve a more palatable 
entree. 


ORGANIZATION 


Of special importance is the organization of material. There are several ways 
of organizing it. Some people work out an outline and then work to that outline. 
Others start wring and then, after writing part or all of the article, reassemble 
it by actually cutting it up and pasting it into a different form. Once written, 
the article should be rechecked for organization. Editorial consultants frequently 
follow this method: Read each paragraph carefully and then put a word or two 
down in the margin which describes that paragraph. Then see how those briefs 
line up. Frequently you will find that you have covered a subject two or three 
times in various places in the article. Sometimes you will find that you haven’t 
said much—you have just rambled. 


VERBOSITY 


Verbosity is verboten. Fishbein,’ in his very excellent book, Medical Writing, 


really calls a spade a shovel when he speaks of this subject. He says, “Whenever 
an author feels an impulse to perpetrate a piece of exceptionally fancy writing, 
he should obey it, but should delete what he has written before sending the manu- 
script to press.” He offers this prize example, culled from material sent to 
him for publication: “The pragmatic verity of this physiological concept of 
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‘disease is established by its usefulness :—with functional integrity our goal, the 
no-thoroughfare of unattainable structural integrity leaves us no longer at a 
therapeutic non-plus.” 

That verbosity is so extreme that the subject matter was completely swamped 
or went underground in self-protection. 

It is difficult to avoid verbosity. Proof of this is found in the experience of 
a friend of mine who is a Scripps-Howard reporter. He kept account of the 
material that he turned in for publication and found that it shrank 35 per cent 
by volume as editors read his stories and ruthlessly squeezed out the air. Anyone 
can go through his work and red-pencil innumerable unnecessary words. The 
same thing can be done to qualifying phrases that make sentences long and ob- 
scure. 
TERMINOLOGY 


Closely akin to verbosity is the tendency to use long words when short 
words will suffice. A great deal of time and money has been spent discovering 
just what makes a sentence readable and understandable. This research un- 
covered the fact that one vital factor is the number of prefixes and_ suffixes 
in the words of a sentence. This is of interest to the dental writer because 
our professional terminology is full of Latin derivatives that generally have many 
affixes. When we say that the fibers of the buccinator decussate at the com- 
missure of the lips, we are being more accurate than if we say they cross near 
the angle of the mouth. However, the “de” and “ate” of decussate and the 
“com” of commissure detract from the readability of the sentence, and, if the 
sentence is too long, those and other affixes decrease clarity. 

It is a proved fact that if we exceed the reader’s affix limit, he will not under- 
stand a given sentence. If we have to use scientific terminology or like to use 
long words, the only alternative is to use short sentences. 

A mistaken feeling of what constitutes professional dignity tends to thrust 
us deeper than necessary into professional terminology. Admittedly, technical 
presentations should be in a formal vein. Anyone who takes the formal vein 
too seriously should read the Supreme Court decisions of past years and note 
how members of that august body will practically stoop to slang if it is needed 
to achieve a delicately shaded clarity. Plaut* pleads thus in an article entitled 
“Some Psychologic Undercurrents of Scientific Medical Writing”: “Why does 
a man write ‘both upper maxillae are edentulous’ when he means ‘the upper 
teeth are missing’ ”’? 

The simple Anglo-Saxon words are clear and concise, and we should use 
them as much as possible. Earthy as it may sound, it is better to chew than 
to masticate. Moreover, contrary to many writers’ tendencies, it is desirable 
to say chew twice in a sentence instead of chewing at the beginning and masticating 
at the end. This is done in a misguided effort to avoid repetition. The excessive 
use of synonyms is just as bad as the excessive use of long words. So much 
for the ponderous style. 

There has been a terrific upheaval in writing in recent years. Educators 
have driven home the point that the use of the first and second persons in 
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teaching material increases readability. We should, within reason, write as we 
talk. If a dentist came home and said to his wife, “When the Belmont de- 
partment store monthly statement was viewed this morning at the office, there 
was general consternation,” his wife might not understand him. However, if 
he said, “When I opened the Belmont bill this morning, I almost fell out of 
my chair,” she would know exactly what he meant. 

The same fact that held true in that dentist’s conversation with his wife 
would be applicable to an article which he wrote for his fellow dentists. 


THE PLOT 


Flesch,* in his fine book, The Art of Readable Writing, has a chapter en- 
titled “How to Be Human Though Factual.” Dental writers are factual; they 
want their readers to understand them; they should be interested in this chapter 
of Flesch’s book. He points out that only stories are really readable. That is 
what makes Time a great magazine; that is what makes Microbe Hunters’ a mile- 
stone in scientific writing; that is what makes some dental articles clearer than 
others. 

One of my lectures starts out like this: “This is the story of the full upper 
denture against the lower distal extension partial. It starts with a difficult 
problem; it traces the causes of failure; it offers some plausible solutions.” I 
think that it is a good lecture because it has characters and a plot. 

We cannot make a story out of every article, but we can enliven any article 
by avoiding an abstract, roundabout approach and by the use of personal pro- 
nouns, as Flesch so soundly recommends. 


DEFINITIONS AND EXPLANATIONS 


Definitions and explanations are common in professional articles, and there 
are certain rules about definitions which are important, particularly when the 
article is designed as a teaching medium. Hayakawa,° in a very excellent book 
entitled Language in Action, drives home repeatedly the point that the level 
of explanation should be downward, not on the same plane or upward. 

For example, the only reason to explain the free-way space in an article 
would be because the writer felt that its importance was not clear. In describing 
it, there would always be that desire for academic respectability leading the 
writer to approach the subject from the standpoint of muscle tonus, reciprocal 
muscle action, or opposing chains of muscles. Actually, something like this 
might be more clear : 

If a 6 foot man is in a 6 foot compartment, he will be uncomfortable because 
he will bump his head; however, a man who is 5 feet 9 inches tall can move 
around in the same space with relative comfort. The second man has head 
room. In terms of occlusion we have a similar situation. The distance from 
the occlusal surfaces of the upper teeth to the crest of an edentulous lower ridge 
is constant when the mandible is in the rest position. If the intervening space 
between the edentulous ridge and the upper teeth is completely filled with a 
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denture, every time the mandible moves the lower teeth will bump the uppers, 
just as the tall man would bump his head. To avoid trauma, the tall man would 
have to crouch, and the patient would have to strain to keep his teeth apart. 
In other words, the mandibular teeth need “head room” if the mandible is to make 
minor movements incidental to talking, swallowing, and so forth. This head 
room, known as free-way space, can easily be obtained if the operator first estab- 
lishes the rest position of the mandible by repeated measurements made between 
dots placed on the nose and chin. The operator then builds the wax rims so that 
the measurement between the dots is about 3 mm. shorter when the patient closes 
down on the wax rims. Thus, when the patient drops the chin back to the rest 
position, the wax rims (and eventually the teeth of the finished denture) will 
be about 3 mm. apart. It is just as important to have some space over your 
lower teeth to allow your mandible to move about, as it is to have some space 
between your head and the ceiling to allow you to move about. 


That is an explanation made downward in terms that are readably under- 
standable to anyone. If you take an upward course in explanation, you may not 
get the same degree of clarity. For example, if you are trving to explain vertical 
dimension and get into a short course in anthropologic terms, you are liable to 
end up with someone who knows something new about anthropology and nothing 
new about vertical dimension. 

This sort of talk is not an insult to the intelligence of the general prac- 
titioner. In “a is for aardvark” by Robert Wallace in Life magazine, Noah 
Webster came under fire for his inability to understand the principles of ex- 
planation. Webster, who defined afterglow as a “glow of refulgence” and agate 
as “a variegated chalcedony,” according to Wallace, ““wowed the audience, passed 
happily away,” after telling his death watch that a crepescule (twilight) had 
settled upon him. Webster could not explain downward because his vocabulary 
was too big. 


ILLUSTRATIONS 


Graphs, diagrams, and classifications are not good methods of explanation if 
they are overly complicated or in themselves new to the reader. If you try to ex- 
plain the effect of incisal guidance and condylar inclination on cusp inclination by 
drawing lines into space to an imaginary rotational center, you will lose the 
average reader. However, if you start him off with some reference to the fact 
that as he juggles teeth in a setup, he is actually harmonizing the cusp planes to the 
two controlling influences on the articulator, you make the point clear. You are 
explaining in terms which are understandable. 

New classifications cause confusion until they become commonplace knowl- 
edge. Hence, we should try to use the same classifications over and over, not 
to develop new ones every time a dental article is written. It is also possible 
to classify a subject into infinity in a misguided effort to achieve organization. 
We once told a clinician who had been showing his classification of the lingual 
fold area, “Can’t you sum this up in a few sentences, because if you can’t, we won’t 
get it.” 
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He said that he couldn’t sum it up—and we didn’t get it. 

Another important feature of writing, if its purpose is teaching, is the use 
of examples. Just pick up any book on writing, and you will find a mass of 
examples with a few bits of advice interspersed. You may wince when a speaker 
says, “That reminds me of a story,” but you don’t go to sleep in his lecture. I 
recently listened to a speaker discuss the integration of dental treatment for cleft 
palate patients. It took him twelve minutes to define integration. It took him 
over an hour to say superbly what he could have said in one sentence had he 
disregarded the value of examples. The difference was that, if he had said it 
in one sentence, the audience would have forgotten it before they walked out 
of the door. As he presented it, they will never forget it. 


SLANTING 


Slanting is the use of prejudicial words or phrases which tend to place the 
reader in an overly receptive frame of mind. Recently on a program, I disagreed 
with another speaker on the value of rugae in dentures as an aid to clear speech. 
I found myself saying, ““The hippopotamus has a remarkable system of rugae and 
is relatively incommunicative.”’ As a matter of fact, the hippopotamus had no 
connection with our immediate problem and “relatively incommunicative” was 
a sly attempt at poking fun. That was slanting. . 

This case is also a good example of the presentation of conjectures as facts. 
We presented diverging views on the importance of rugae on dentures as related 
to speech. Both of these views were presented as facts. Sometime someone will 
go to the Bell Telephone Company Laboratories and produce tapes with graphic 
pictures of letters pronounced with dentures of varying contours. Then we will 
have some facts. There are so many variables in prosthetic dentistry that we have 
to present conjectures or we would not have very much to write about. How- 
ever, we should be careful to label conjectures as such. 

The tendency to reduce controversial subjects to a yes or no status also 
causes confusion. Let us consider a debatable subject like interocclusal wax 
records versus a central bearing pin and Gothic arch tracing as a means of 
registering centric jaw relationship. If someone writes an article stating one 
view, someone else will write an article stating the other view. A discussion like 
the following seems more appropriate: 

Both methods are very good, and undoubtedly the results vary with the 
individual operator. However, we might say that the Gothic arch tracing is 
a good safeguard to the inexperienced operator and that it conveys a great deal 
of information to an experienced prosthodontist. The central bearing point prob- 
ably operates to best advantage when the ridges are firm and heavy and the 
bases stable. However, many operators feel that they get better equalization 
of pressure with interocclusal wax records, and such records are probably better 
when the ridges are particularly resilient, the tongue large and awkward, or 
the ridge so flat that the base is not stable. Trapozzano’s’ work bears this out 
in general. 

The above paragraph is much better than a hidebound dogmatic approach 
to one side of the subject and is in keeping with Hayakawa’s contention that a 
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rounded-out discussion is better teaching than presenting one side of a two- 
sided debate. There are, of course, times when an author finds himself limited 
to a positive stand by the facts themselves. 









CONSIDERATION FOR THE READER 





There are three points of interest regarding the content of material beamed 
at the general practitioner. In the first place, the general practitioner does 
not have an immense library at his disposal, so bibliographies are not too 
important to him. It is a cardinal error to allude to some author with an 
assumption that the reader can look up a reference or is acquainted with his 
work. Some explanation should accompany a reference to an individual’s work. 
However, as the Editor of this JouRNAL pointed out when he returned this 
article for rewriting, there are those who do wish to look up references and 
credit should be given for previously published ideas. 

A review of the literature may frequently be a bore to the reader. Re- 
views should be used only when they make a definite contribution to the ar- 
ticle. If we talk about impressions, it is not necessary to begin with Phaff’s im- 
pression of Frederick the Great’s mouth. If you were explaining your im- 
pression technique to a friend, you would not go back to medieval history. Why 
do that with the reader? He might be a friend, too. 

Lastly, when writing for the general practitioner, it is important to place 
yourself in his shoes. We want to be sure to tell the practitioner what he 
can do, not what we can do. Anyone can bake a cake by following the recipe, 
but it takes a pastry cook to put on the fancy frosting. The general practitioner 
does not always have the experience of the specialist, nor does he always get 
the fees nor have the superb technician nor the equipment of the specialist. 
An example of a failure to understand this is the fact that some techniques 
call for only a split cast laboratory remount as a means of correcting occlusion. 
This is based on the assumption that the operator is flawless in his techniques 
and that the split cast remount will correct laboratory errors. Any assumption 
like that may be correct in the case of some specialists, but it is unrealistic when 
presented for general practitioner consumption. 

























SUMMARY 







Written material will vary greatly due to subject matter but to some degree 
these rules should be applicable. 

Check the organization carefully. 

Don’t be verbose ; squeeze out the air. 

Don’t use a long word if you have an appropriate short one. 

Don’t go overboard on professional terminology. 

Write as you talk, using some personal pronouns and personal words. 
(Example: Girl is more personal than patient; man is more personal 
than case. Sometimes the personal word is appropriate. ) 
6. Use plenty of examples to illustrate points. 

Explain things downward without looking down your nose. 
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8. Don’t overuse graphs, diagrams, and new classifications. 

9. Don’t slant. 

10. Differentiate between conjectures and facts. 

11. Discuss rather than debate. 

12. Give references only when they will aid an inquisitive reader. 

13. Include past history only when needed for clarity. 

14. Present practical material. 

Adherence to these rules may prevent the reader of our articles from taking 
what was earlier termed his “sweet revenge.” 
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AN IMPRESSION PROCEDURE 


Cuester A. Frankewicz, D.D.S., AND Borers G. Gossy, D.D.S. 


Denture Research Group, Chicago, Ill. 


HE impression technique herein described may be termed a balanced semistatic 
‘| impression procedure for a normal, healthy, edentulous maxilla. With some 
modification, it is basically the same for all types of maxillae. Although this 
impression procedure is an integral part of a systematic method of making 
complete dentures, it can be used to advantage in any technique. It is a means 
of fulfilling the impression requirements for closed palate or palateless (roofless ) 
dentures. 

The entire theory back of this impression procedure is based on our clinical 
findings which led us to the conclusion that the lateral and anterior walls of 
the palate are the primary stress-bearing areas. By using an individually pre- 
pared tray (with the aid of wax), we attempt to obtain equal bilateral pressure 
on the lateral and anterior palatal walls, while we protect, statically, the alveolar 
ridge area which is less able to withstand the masticatory stresses. 

Some of the important impression procedures are either based on compression 
of the entire maxilla, or they are an approach to an all-static impression; impres- 
sions by both methods are usually muscle-trimmed. Clinical findings indicate 
that each of these procedures can produce similar end results because neither 
provides protection to the cancellous bone underlying the alveolar ridge. All of 
this presumes that an acceptable vertical and centric relation with a balanced 
occlusion was provided at the time of delivery of the finished dentures. 

We feel justified when we say that it was not nature’s original intent to 
have the alveolar ridge withstand the primary stresses from a denture base. 
When a normal, natural dentition is present, forces of occlusion are distributed 
in a balanced manner to the occlusal surfaces of the teeth, the roots of which 
are firmly imbedded in their sockets deep in the body of the maxilla. The 
alveolar bone then acts as a buttress or secondary support. When teeth are 
lost, the main function of the alveolar bone is also lost. When the healed alveolar 
ridge is used as the primary stress-bearing area, we cannot expect that it will 
he wholly successful for a long period because a ridge thus formed is not as 
thoroughly conditioned as some of the other areas of the maxilla. It seems to 
us that it is more logical to take advantage of and use the more stable and con- 
ditioned part of the maxilla, namely, the lateral and anterior palatal walls of 
the palate. 

From the day of birth onward, pressures are constantly applied to the palate 
by the tongue in its various functions, especially in the act of swallowing. These 
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pressures so condition the tissues of the palate that they are able to withstand 


the stresses of a denture base far better than the alveolar ridge. Surgical dis- 
turbance of the alveolar ridge, such as in the eradication of infection, extraction 
of teeth, and alveolectomy, is followed by a comparatively short conditioning 
(healing) time. The stability of an alveolar ridge, the tissues of which have 
been but recently organized and conditioned, cannot compare with the stability 
of the palate which took a lifetime to establish and which was not, as a rule, 
disturbed by surgery. Especially is this true if a pyorrhetic condition has existed 
before extraction. It is often two or more years before the alveolar ridge has 
a semblance of stability. This may be one reason why some patients have several 
dentures made over a period of a few years before one is satisfactory. 

Since alveolar ridges, especially those with a history of pyorrhea, in various 
stages of resorption cannot withstand the stresses, some means of protection is 
indicated and should be provided. This assumption is based on the clinical 
observation of many maxillae in which the ridges were unduly reduced while 
the palatal area seemed to be intact. These findings suggested the use of an 
area which nature has conditioned during an average lifetime and which’ was 
capable of withstanding stresses greater than needed for the function of mastica- 
tion with an artificial denture. The impression procedure presently employed 
hy the members of the Denture Research Group of Chicago takes advantage 
of the clinical findings. This procedure directs the distribution of stresses to 
all areas according to their tolerance. 

Before giving the actual technical procedure, we wish to mention that no 
impressions are ever attempted before a complete case history including a full 
mouth x-ray examination is obtained, even though the patient may be completely 
edentulous. 

Surgery is resorted to only when (1) the tuberosity is bulky enough to 
interfere with the freedom of the masticatory movements and (2) soft flabby 
mandibular tissue overlies the remnants of the ridge (to help provide a more 
stable denture base). 

Surgery is not resorted to when a torus palatinus is present which does 
not encroach on the lateral and anterior palatal walls. 

From the medical and dental history of the patient, objective and subjective 
examinations, responsiveness to suggestions, conversations, expressed expecta- 
tions, and other sources, enough information should be acquired to classify the 
patient. This knowledge will guide us in taking the necessary steps to obtain 
his full cooperation. His confidence, gained earlier, must be maintained. When 
these factors of understanding and cooperation in both the patient and operator 
are present in the greatest degree, we reach the optimum of psychosomatic 
equilibrium. 

The five important steps in good denture service in order of their im- 
portance are: (1) centric registration at an acceptable vertical dimension, (2) 
balanced articulation, (3) professional guidance, (4) impressions, and (5) adjust- 
ments. 
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To help maintain an optimum psychosomatic equilibrium during the impres- 
sion procedure, we prefer, whenever possible, to take impressions as well as 
centric registrations at a time of day when fatigue of both the patient and the 
operator is at a minimum. Their body positions must be such as to insure 
comfort and balance. For upper impressions, the patient is seated in an ordinary, 
straight, low back chair or on a low stool, depending upon the height of the 
patient. This enables the operator to stand directly back of the comfortably seated 
patient. The operator’s weight is then equally distributed to both feet, which 
are placed sufficiently apart for easy body balance (Fig. 1). Not being hampered 
by a dental headrest, the patient can rest his head against the operator’s body. 


Fig. 1.—Operator’s and patient’s position. 


In this position, the operator is able to control the position of the patient’s head 
while he is maintaining equal bilateral pressure with the index fingers on the 
metal tray, thus obtaining the desired type of a balanced impression. 


TECHNIQUE 
The technical procedure for the upper impression is as follows: 
1. Examine the mouth for loose particles of food or foreign bodies. Have 
the patient rinse the mouth. Select a metal tray, the flanges of which have been 
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shortened. This will be used as a base upon which an individual tray will be con- 
structed, with the aid of a red refined wax. Fig. 2 shows the essential materials 
used. The metal tray should be at least 1% inch larger than the entire circum- 
ference of the maxilla, transversely as well as anteroposteriorly. The posterior 
portion of the tray should extend to the hamular notches when the anterior 
section of the tray clears the most pronounced portion of the ridge by at least 


14 inch, 


Fig. 2.—Essential materials. 


2. Soften the narrow end of a sheet of red refined wax in a flame. Fold 
back twice a 34 inch strip of this wax, which will develop three thicknesses of 
wax. Cut this folded piece of wax from the sheet. While walking to the patient, 
break off and insert into the ridge areas of the dry tray, three equal parts of this 
softened wax (Fig. 3). One piece of the wax is placed in the region of the 
anterior midline and the other two in the tuberosity regions of the tray. All 
three pieces of the wax cover the ridge area as well as the labial and buccal 
portions of the tray. These three pieces of wax we call the alveolar guide blocks. 
Later they are alveolar guide forms. 

3. To create the alveolar guide forms, insert the tray in the mouth and, while 
standing behind the patient, center the tray. Then press it into position with 
just enough pressure to reduce the alveolar guide block wax to 50 per cent of 
its thickness. Remove and check (Figs. 4 and 5). Do not accept this step of 
the tray preparation if any portion of the metal tray shows through the wax 
of the alveolar guide forms. The wax which contacts the alveolar ridge should 
be at least twice as thick as the displaceability of the tissues involved. The use 
of the alveolar guide forms insures the accuracy of the metal tray selection 
and its adaptation since they indicate the amount of space occupied by the wax 
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Fig. 4.—Insertion of tray to create alveolar guide forms. 
Fig. 5.—Alveolar guide forms. 
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at the peripheries, give positive guide for the accurate subsequent centering and 
seating of the tray, and indicate the thickness of wax over the ridge areas. The 
accuracy of this step will facilitate the making of a static impression of this 
important area at the final step. 

4. To create the palatal guide form, soften in the flame, but do not over- 
heat, three-fourths of a sheet of red refined wax. Mold this wax into a walnut 
shape (the approximate shape and amount needed to fill the vault area of the 
palate). Adapt this palatal guide block wax to the tray so that it will slightly 
overlap the most lingual portion of the alveolar guide forms (Fig. 6). 


Fig. 6. 


Fig. 7. 
Fig. 6.—Adaptation of the palatal block. 
Fig. 7—The palatal guide form immediately after removal. 

Elevate the lip to aid in the insertion and centering of the tray (Fig. 4). 
While standing in back of the patient, center the tray, and with one quick, heavy 
upward pressure seat the tray into the position previously established by the 
alveolar guide forms. The excess wax is automatically expelled, creating the 
palatal guide form by this simple operation of applying equalized pressure. 
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Remove and examine carefully, making sure that the palatal guide form 
wax covers all of the lateral and anterior palatal walls. It must also have a 
uniform blending with the alveolar guide form wax (Fig. 7). Equal bilateral 
pressure in creating the palatal guide form is most important. Unilateral pres- 
sure will resuit in unilateral displacement of tissues which, when transferred to 
the finished denture, could easily be one of the causes of denture instability. 
Further examination of this individual tray preparation will disclose a very definite 
“pulling down” of the palatal guide wax in the post dam area by the involuntary 
action of the muscles of the soft palate (Fig. 7). 

5. A post dam is provided for as a part of the individual impression tray. 
This is accomplished by partially chilling the wax, and then, with a sharp, heated 
knife, cutting away all excess wax distal to a straight line drawn beween points 
about 2 mm. distal to the impressions of the right and left hamular notches. 
The post dam is now developed by inserting a warm knife blade to a depth 
anteriorly of about 4 or 5 mm. into the wax midway between the intaglio and 
the metal base, then elevating the wax across the entire post dam area to the 
amount necessary to create an acceptable post dam. The amount is indicated 
by the resiliency of the tissues (Fig. 8, 4 and B). The post dam is reinforced 
by filling in the gap made by the knife blade with molten wax. The wax is 
then thoroughly chilled. 

6. Since the metal tray used had short flanges, it is necessary to build these 
flanges in wax to the requirements of the individual case. The individually pre- 
pared wax flanges, after proper treatment, will not only confine the impression 
material without muscle trimming, but will also provide sufficient space for bulk 
and will facilitate removal. The wax flanges make possible a clean fracture of 
the impression material in extreme undercut areas without injury. In addition, 
they form a matrix or base which is extremely helpful in assembling the fractured 
pieces. A solid metal flange, in any sizable undercut, would injure the tissue 
since it would not yield when the impression was removed and would very often 
destroy the impression. 

Remove the anterior alveolar guide form from the tray before adapting the 
wax for the flanges. The remaining posterior alveolar guide forms and the 
palatal guide form are retained temporarily as aids in seating the tray (Fig. 9). 
The wax for the flanges is prepared by softening the narrow end of a sheet of 
red refined wax. A ¥% inch strip is folded back and united to provide two 
thicknesses of wax. From this folded portion, cut two equal strips. Each 
strip will provide sufficient wax for a flange on one-half of the tray, that is, from 
the hamular notch to the frenum area. The soft warm wax strips are adapted 
to the metal periphery. The tray is inserted into the mouth and seated in 
exactly the same position and with the same balanced pressure as was used when 
the palatal guide form was created. (The operator’s position should be behind 
the patient and balanced.) While this pressure is maintained with the index 
fingers directly in the center of the palate portion of the tray, the lips are elevated 
and pushed against the maxilla with the first phalanx of each thumb. At the 
same time the second phalanx is used to mold the buccal portions of the wax 
against the maxilla. -The tray and the wax are removed and chilled (Fig. 10). 
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The individual impression tray is completed as follows: The two remaining 
alveolar guide forms are cut away from the metal base, leaving only a sufficient 
amount of wax to confine and not to impinge tissues. Next, all of the palatal guide 
form wax on the ridge area is removed. The tissue side of the wax flange is 
trimmed away up to the crest of its periphery or roll. This is to allow a sufficient 
bulk of the impression medium, as explained previously. Sufficient extension 


B. 
Fig. 8—A and B, Creating the post dam. 





656 FRANKEWICZ AND GOBBY toca om 
must be retained to insure a complete impression of the desired areas. Because 
the malar process (in the molar region) has a very thin layer of tissue covering it, 
the wax periphery in these areas is reduced to avoid impingement. The incisive pa- 
pilla is found near the crest of the alveolar ridge and covers the incisive foramen 
from which the blood and nerve supplies emerge. This area is automatically re- 
lieved because the impression of the entire alveolar ridge is taken statically. The 
pressure from the palatal guide form does not disturb the nerve and blood supplies 


Fig. 9. 


em 


10. 


Fig. 


Fig. 9.—The tray after removal of the anterior alveolar guide form. 
Fig. 10.—The tray with peripheral wax added. 
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from the greater palatine foramina because these lie deep under the palatal glands 
in the grooves in the palatine processes of the maxillae. 

An adept operator requires only ten or fifteen minutes to complete the 
individual tray. If the steps have been properly executed, the individual tray 
will make it possible to take a balanced semistatic impression (Fig. 11). A very 
rapid-setting (forty-five to seventy-five seconds) impression medium is used. How- 


Fig. 11.—The completed individual tray. 


Fig. 12.—The maximum amount of impression material used and its location. 
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ever, an accelerator may be added to the impression plaster used in the average 
dental office for use in this technique. For all average patients, devoid of loose 
flabby tissue, the material is mixed to a sour cream consistency. Twenty cubic 
centimeters of room temperature water to 20 dwt. of the rapid-setting impression 
material is used. A thinner mix is recommended for patients with loose flabby 


tissue. 
Fig. 13. 


Fig. 14. 


Fig. 13.—Insertion, with the impression material. 
Fig. 14.—Elevation of the lip and bilateral pressure. 


7. The patient is directed to rinse the mouth with cold water while the 
operator is mixing the impression material for 15 to 30 seconds. Only the hollowed 
out ridge portion of the tray is filled. The tray must not be overloaded (Fig. 12). 
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4 
The operator should stand behind the patient, elevate the lip to facilitate insertion, 
center and seat the tray against the maxilla (Fig. 13). With the maxilla in 
a horizontal position and the head of the patient firmly supported by the opera- 
tor’s body, an equal bilateral upward pressure of about 30 pounds is exerted 
with the index fingers positioned on the center of the tray. Only after the tray 
has been seated firmly in position should the lip be elevated with the thumb to 
insure an accurate impression of the labial portion of the maxilla (Fig. 14). 


Fig. 15. 


Fig. 16. 
Fig. 15.—The first step in the removal of the impression. 
Fig. 16.—Dropping of the finished impression. 

The fast-setting impression material will not allow for muscle trimming, juggling 
the tray, or massage of the lip after the tray is seated. The steady equal pressure 
is maintained for about thirty seconds, then slowly released. After sixty to 
ninety seconds, the impression may be removed. 

8. To remove the impression, the operator should stand in front of the 
patient. The thumbs are placed in the region of the maxillary fold just below 
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the zygomatic process. The patient is instructed to close. The cheeks are grasped 
firmly between the index fingers and thumbs so the buccal tissues may be ex- 
tended upward, then forward, while the mouth is closed. This method will release 
all impressions not complicated by excessive undercuts (Figs. 15, 16, and 17). 
All fractured pieces are retrieved before the patient rinses the mouth. If undercuts 
cause an impression to fracture, it should be assembled before the patient is 
dismissed (Figs. 18 and 19). 

A good working cast poured from this type of an impression simulates the 
closest approach to the actual condition of the tissues when the denture base 
is in function. A denture base made over it will not exert undue pressure on 
the alveolar ridge. 


Fig. 17.—The completed impression. 


SUMMARY 


1. It is important to obtain and maintain a psychosomatic equilibrium of both 


operator and patient. 


2. Our clinical findings indicate that the lateral and anterior palatal walls 
(rugae area) can be and are used as stress-bearing areas with very gratifying 


results. 


3. Time is a very important factor in making impressions. The best time 
of the day to take an impression is after a period of rest. No operator can maintain 
an equally balanced steady pressure for a long period of time. A very fast-setting 
impression material will harden long before there are any signs of fatigue to 
the tissues, patient, or operator. The short setting time of the impression material 
is of great value to the patient and the operator if the patient happens to be a 
gagger. Time saved at the chair is an economic factor to the operator and 
produces less vexation to the patient. A proficient operator can produce an 
acceptable impression in from fifteen to twenty minutes. 
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Fig. 18. 


Fig. 19. 


Fig. 18.—The completed impression. 
Fig. 19.—The completed impression showing the post cam elevation. 


4. The most perfect impression, although a very important step, is only 
fourth in value to an acceptable denture precedure. The impression procedure 


described is only a portion of a complete denture procedure known as the 
Psychosomatic Principles of Denture Practice. 
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FUNCTIONAL ADAPTATION OF LOWER DENTURE BASES 


Extton F. Cartite, D.D.S. 


Marysville, Calif. 


HE delivery of full dentures generally involves some degree of adjustment 

of the denture base to the supporting soft tissue. Sound, accepted denture 
techniques which have incorporated basic essentials usually produce upper dentures 
which need little or no attention. However, it has been my observation that 
the lower denture usually demands a greater degree of adjustment. This may 
be only minor for overextension or pressure areas; on the other hand, major 
alterations are frequently necessary. These postdelivery adjustments can be 
discouraging to both the patient and the operator. During this period the 
patient’s endurance may be severely taxed. Psychologically, it can become a 
critical period for him and his attitude toward the new dentures. 


The general practice of adjusting lower dentures to the supporting soft 
tissue, following delivery, is based upon cut and try. The operator cuts where 
he thinks it is necessary, and the patient tries to wear the denture. This cycle 
must be repeated until finally the base is correct or the denture is ruined. The 
subsequent inflammation and swelling further complicate the problem of secur- 
ing adequate relief, without endangering the peripheral areas and denture base 
support. Perhaps we have all experienced the diminishing cooperative attitude 
of a patient which influenced the removal of too much material from a well-adapted 
denture base, well-adapted to only a negative and not to a functional force. 
The usual impression techniques necessarily can only produce a negative repro- 
duction of the supporting soft tissue in its relaxed normal state. When the 
subsequent denture is finally used in such a manner as to applv force, then 
those soft tissue areas are forced to a new functional level. Regardless of 
whether we happen to believe that tissue is displaced rather than compressed, 
the fact remains that the denture base load is not equally distributed; nor does 
the total shape of the scft tissue remain constant with the denture base which 
was molded to its relaxed state. A denture base which will conform more 
accurately to tissues that are in functional support can only be obtained when 
the tissues are in functional support. 


MEANS OF OBTAINING MUSCULAR FORCE AND ACTION 


This technique proposes a more scientific approach toward denture base 
adaptation to the functional level of the supporting tissues, one which is more 
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accurate and reduces those irritating postdelivery adjustments. The result obtain- 
able will be in ratio to the operator’s skill and understanding of his objective. 
This method obtains the adjustments during the fabrication of the denture, while 
centric relationship is being obtained. There are numerous methods and ma- 
terials used for securing lower denture base adaptation and maxillomandibular 
relations. lowever, in my opinion, the use of chew-in studs and occlusion rims, 
as originated by Needles and modified by House, seems to be the most logical. 
Dr. M. M. House, whom we all admire and respect, long ago recognized the 
value of a Gothic arch tracing made under force and functional movements. 
The procedure at this point follows the House denture technique. The chew-in 
method is utilized because it is ideally suited to the purpose for functional correc- 
tion of the denture base for the following reasons: (1) The chew-in blocks 
restore the patient’s fulcrum, which is so necessary for him to re-establish accurate, 
functional, muscular activity for peripheral correction. (2) The desired force 
of chewing movements, in actual usage, distributes the pressure equally upon 


the yielding, supporting soft tissue during an extended period of time with 


a minimum of lateral thrust. 


SEGMENT OF 
8’ Cl ACLE 


Fig. 1.—Means of obtaining muscular force and action. Sectional view of 
Dr. M. M. House’s relationship or chew-in blocks. 


CORRECTIVE AGENT 


Kerr’s impression wax was selected as a corrective agent. This selection 
was made with the full knowledge of the vulnerable qualities it possesses. We all 
realize that the use of wax is hazardous when stability and accuracy are de- 
sired. However, for the purpose in mind, this wax possesses all the desired 
qualities but one, that of being hard enough on completion of the correction to 
withstand careless or rough handling. 


Our corrective agent should be a material which will flow readily at body 
temperature and one which will flow, when under compression, to less resistant 
areas. The material should retain these characteristics for an indefinite period 
in order to allow ample time for weak, flabby tissues and muscles te displace 
it to the fullest extent of their movements. The agent should be such that we 
can repeatedly add to it without creating overextension or pressure areas. Kerr’s 
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impression wax has these qualities when utilized under intermittent force and 
pressure. I[t will be slightly resistant when cooled with tap water at about 65° F. 






This wax was originated for the purpose of improving the peripheral seal 
and post damming by painting the melted wax about the borders of the impression. 
Pressure areas and overextension have been known to occur when an excess 
amount was used for that purpose. However, properly used, its use for this 
technique definitely will not produce pressure areas or overextension because 
the extended time element, together with controlled equalized force, allows its 
unrestricted flow from areas which are unfavorably compressed. 









The following necessary steps, which include the impression, the baseplates, 
the preliminary centric relation, and the preparation of chew-in occlusion rims, 
all lead to the point of the procedure of obtaining functional correction of the 
lower denture base. These steps will only be indicated in order to retain the 








continuity of the procedure.’ 






THE MASTER IMPRESSIONS 






It must be stressed that this technique cannot eliminate the accuracy of 
procedure necessary to obtain excellent impressions. My personal preference 
is a muscle-trimmed compound impression, followed with a zinc oxide and 
eugenol wash. The peripheral borders should cover all available supporting 
tissue without overextension. The patient’s muscular correction of the lower 
impression should include exaggerated muscular movements because the periph- 
eral borders should be about 2 mm. shorter than will be eventually desired. 











THE MASTER CASTS 


All undercuts are relieved from the subsequent casts with plaster of Paris 
or Solvite for two reasons: (1) The haseplates can be repeatedly removed and 
replaced without force and subsequent distortion. (2) The lower baseplates 
will later be used in a manner similar to an impression tray during the chew-in. 
Hence, when the fina! adjusted impression is poured in stone, difficulty would 
be experienced in attemping to remove it from the corrected master cast. 










BASEPLATES 





The most stable baseplates that can be made are used because it is especially 
important that they remain constant. Distortion or warpage would endanger 
accuracy to both the occlusal plane relationship and the saddle-bearing contact 
to the supporting tissues. Quick-curing acrylic has proved satisfactory, pro- 
viding there is enough bulk for strength and rigidity. This extra bulk should 
he distributed especially along the lingual and buccal walls of the lower hase- 
plate. If handled correctly, these baseplates have a minimum of warpage during 
denture fabrication. They should not be allowed to remain in water any longer 
than necessary. They should be kept dry at all times while they are not in 
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the mouth to avoid dimensional change of the acrylic due to the alternate absorp- 
tion and loss of moisture. A dark-colored acrylic should be used to contrast 
with the lighter colored corrective agent. 


Wax occlusion rims are attached to the acrylic baseplates. The preliminary 
centric relation is then taken, and the approximate vertical opening is established 
by facial measurement, as advocated by McGee.* The occlusion rims are re- 
moved from the mouth, and the casts are attached to the articulator with stone. 


PREPARATION OF CHEW-IN OCCLUSION RIMS 


The upper wax occlusion rim is modified to present an average occlusal 
curvature. The four chew-in studs are placed one at each second molar and one 
at each first bicuspid area. The posterior segments of the lower occlusion rim 
distal to the cuspids are removed. Prepared compound blocks are fitted and 
attached securely to the lower baseplate. These will replace the wax segments. 


RESTORING BASEPLATE UNDERCUTS 


Before returning the baseplates to the mouth for corrective measures, the 
areas which were treated for undercuts are filled in with baseplate wax. It 
is used because it is more rigid and will not be affected by lateral thrusts as 
would a softer wax. Restoring the undercut areas will also aid in stability 
and seal. While corrective measures are being made, this baseplate wax will 
be treated as a part of the baseplate. Adjustments can be made on such areas 
as indicate the necessity of relief. 


To restore the undercut areas of the baseplates, first remove the plaster from 
the undercuts of the stone models; then melt some baseplate wax with a spatula 
and place it on the area of acrylic to be filled in; force the baseplate on the 
master cast while the wax is still soft. Repeat as is necessary and remove the 


excess baseplate wax. 


PERIPHERAL PROBLEMS 


In order to clarify the objective of the procedure, we must discuss the 
peripheral and supporting-tissue problems. 


Ordinarily, peripheral problems are in ratio to the operator’s skill or adapta- 
bility and the patient’s muscular strength and coordination. When both parties 
can cooperate harmoniously in an accurate procedure, properly extended peripheral 
borders are usually assured. However, quite often the denture patient cannot 


adequately combine this necessary muscular coordination and strength of move- 
ment so necessary to assist the operator. He may strain practically every 
muscle of the face and neck in the effort to comply with requested movement, 
but without sufficient results. Then, when he attempts to use the new dentures, 
those uncooperative muscles readily work quite freely to produce soreness. He 
simply does not have sufficient time and the necessary fulcrum for those muscles 
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and other border tissues to function in their normal manner. Pendleton’ stated, 
“There appears to be but one method to establish denture base outline scientifically, 
accurately, and adequately. This method is by permitting the tissues to establish 
their cwn associations by forming the impression material to their individual 







functional requirements.” 






Any normal patient given the necessary time and a chewing fulcrum can 
produce peripheral extension and adaptation to extreme individual tolerance, 
regardless of the muscle strength or nervousness. These functional movements 
will automatically indicate or adjust for al! muscles and border tissues utilized 
in the closure of the mandible and in swallowing. This will be done only partially 
for peripheral areas associated with the lips and opening of the mandible. The 
latter will need other corrective aid which will be discussed later. 











SUPPORTING-TISSUE PROBLEMS 









Soreness which occurs upon the supporting soft tissue is relative to the 
force applied and the ability of the supporting tissue to cushion that force. How will 
this yielding tissue react under functional usage when compressed between 
the denture base and bone structure, particularly when this tissue varies in 
thickness? The lower denture base moves downward as pressure is applied 
and rises as the pressure is released. Should the entire covering of soft tissué 
yield equally, then the dowward movement of the denture base would receive 
an equal cushioning in its entirety, providing the bone structure presents no 









irregularities. 






Swenson‘ stated, “Tissue placement for equalization of pressure in order 
to resist occlusal stress over the entire bearing area is desirable when made 
in a manner that does not overload certain areas. . . . Likewise, an impression 
should press and engage the soft tissues to share the load with the hard areas.” 







Quite often these ideal conditions do not exist. Then the yielding areas 
allow the lower denture base to settle far below that of the isolated, thin, un- 
yielding areas. When that occurs, the subsequent inadequate support develops 
irritation and pain. These are the areas which should be corrected by functional 
procedures during the fabrication of the denture rather than by postdelivery 









adjustment. 








RELIEF AREAS 





Each patient will present different problems for adjustment or relief. This 
is particularly true of the saddle-bearing areas. It must be stressed that we 
cannot relieve the entire saddle area even though the majority of the high spots 
will be there. The areas of “primary stress or support” must not be altered 
except for the purpose of obtaining pressure relief over areas of underlying thin 
connective tissue. These areas are incapable of supporting and cushioning shock 
because they lack the mobility and yielding qualities required of denture support. 
The areas subject to relief are: (1) the lingual periphery from bicuspid to 
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bicuspid (that area about the genioglossus muscle attachments whose violent 


contraction makes it so critical to the peripheral border extension) and the 
lingual walls of the same area (This area constantly develops improved periph- 
eral adaptation, seal, and relief); (2) the mylohyoid ridge area, both when 
loss of alveolar structure creates a sharp sensitive spine and when that area, 
though normal, cannot adequately cushion functional force; (3) areas mesial 
and buccal to the retromolar pads; (4) areas of soft movable ridge tissue which 
are incapable of denture support and which cannot tolerate functional load or 
stress; (5) sensitive areas which will become apparent by applying finger pres- 
sure about the ridge surfaces; (6) bulbous eminences and sharp, spiny areas; 
(7) peripheral areas which will indicate either over- or underextension. 


RELIEF FOR PRESSURE 


With the exception of the peripheral fold, the areas enumerated which 
require relief are located, dried, and marked with a dampened indelible pencil 
point. Only a few should be located at a time to avoid excessive saliva and 
subsequent smearing. The lower baseplate block is inserted immediately and 
forced in place with finger pressure. After a few seconds, the block is removed, 
and several millimeters of the baseplate are cut out as indicated by the indelible 
transfer. This is repeated until none of the designated areas can be transferred 
to the baseplate. Do not use adhesive powder in the lower baseplate during the 
wax corrective chew-in, as it will be obvious that the powder and the wax will 
combine to a disadvantage. The lower baseplate will remain securely stable 
throughout the entire chew-in without the powder. If it should not, the peripheral 
extension should be examined and corrected before the chew-in is started. 


THE CHEW-IN PREPARATION 


All four tracing studs must cut equally on the compound occlusion rim 
of the lower baseplate. Usually, one or more of the studs will require either 
lengthening or shortening to adjust for unequal displacement of the yielding 
supporting soft tissues. This is true because functional force displaces the 
denture bases and the occlusal plane relationship when the bases are compressed 
against this yielding tissue. 


The studs are adjusted each time the chew-in blocks are removed from 
the mouth to obtain relief of the indicated areas. By the time all these areas 
have been cut out, the chew-in studs will have been corrected to the functional 
adaptation of the displaced tissues. Each cutting stud will indicate its correct 
extension by removing compound equally with the other three. When the cutting 
studs are properly adjusted, the chew-in procedure is begun. This usually 
can be completed in about an hour; however, it may take several hours. If the 
patient should become tired, he can be dismissed to return the following day. 
This time will not interfere with office procedure because the patient can be left 
alone, and the progress can be observed at intervals. The time spent for this chew- 
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in is especially advantageous to those patients who have lost functional muscular 
coordination and strength because, given time, they will regain those functions 
which were lost through disuse. 


THE CHEW-IN FOR ADJUSTMENT 

At this point, the distal surfaces and borders of the baseplates must not 
interfere or obstruct during lateral or protrusive movements. (This can be 
ascertained by holding the upper and lower occlusion rims together and observing 
the relations of the distal surfaces. Make this observation while moving the 
studs of the upper rim over the path they have partially marked on the compound 
blocks of the lower.) Now they are returned to the mouth, and the patient is 
instructed to chew and his efforts are observed from time to time. When nec- 
essary, advice is given to aid him in the procedure. Allow the patient to 
chew until the Gothic arch tracings are well outlined or started. If the lower 
baseplate does not remain on the ridge while the mouth is open, make the neces- 
sary corrections for over- or underextension. 


A — wax connective 


Fig. 2.—The chew-in for adjustment (unilateral sectional view). 


Kerr’s impression wax is painted on the baseplate after the tracings are 
partially started and the lateral thrust has been reduced. The wax is melted 
and painted about the entire periphery several millimeters thick, with a small 
camel’s hair brush. The lingual and buccal walls of the saddle areas are painted, 
and the thickness at the primary stress-bearing areas, or the crest of the ridge, 
is gradually reduced. All areas which were previously cut out are filled. If re- 
dundant or soft flabby ridge tissue is present, relief must be excessive, so the 
wax painted there is less than needed. More wax can be added to any areas, 
at any time, when its interrupted flow indicates an insufficient amount of material. 

The lower chew-in block is placed in the mouth with care to avoid marring the 
peripheral areas. Then the upper baseplate is inserted. A short interval of 
time is allowed for body heat to soften the wax while the patient holds the 
occlusion rims together lightly. The patient is directed to start chewing again. 
The lower base will feel very comfortable, if all areas subject to irritation have 
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been sufficiently relieved. However, should there still be areas needing added 
relief and removal, they will soon become apparent. If they do, the upper 
occlusion rim is removed first; then the lower is carefully removed and the neces- 
sary correction made. Any peripheral area which shows a high spot where the 
wax was forced away and the baseplate was exposed is reduced. It is care- 
tully repainted with wax, and the lower occlusion rim is replaced. The upper 
baseplate is inserted and the chewing continued. 

The patient now has the necessary fulerum upon which he will apply the 
same muscular coordination, force, and action that he will use with the com- 
pleted dentures. The muscles used in contraction will mold and adapt the 
wax to the exact functional tolerance of the patient. This is done with the 
proper aid and understanding of the prosthodontist, who must adjust for the 
muscles and tissues where indicated. There must be sufficient space between 
the peripheral border of the baseplate and the peripheral tissues as affected by 
muscle action to allow the wax to mold to exact adaptation. This is particularly 
important while the lingual peripheries involving the weak mylohyoid muscles 
are being corrected. 

Regardless of the patient’s muscular strength and adaptability, the results will 
be equally satisfactory. Those with strong muscular force and coordination will 
complete the job rapidly, while the weaker, poorly coordinated individuals will 
accomplish the same personal adaptation over a longer interval of time. 

Freedom from pain or discomfort during the chew-in allows the patient to 
exert musclar action with equal vigor in all functional movements and excludes 
the possibility of his favoring or avoiding painful areas. 

Even if we stopped here with only the functional action of the muscles involv- 
ing the periphery, the result would be a distinct improvement of denture stability 
and seal. However, the muscles about the periphery will need further adjustment 
to the more exaggerated movements involved in opening the mouth. If the 
lower denture base has any tendency to float or lift from the ridge, it can be 
corrected in the following manner : 

Remove several millimeters of the peripheral borders of the baseplate from 
the cuspid to the first molar areas. Paint the area with several millimeters of 
wax and replace the baseplate in the mouth. Hold it firmly against the ridge and 
ask the patient to open wide. Repeat that movement several times. 

To further aid stability at this time, ask the patient to force the muscles 
in a sucking action. This action should be repeated more often if the muscles 
seem to lack force. It should also be repeated just before final completion 
and removal of the adjusted impression. 

To relieve the posterior lingual borders, the tongue should be fully extended 
and retracted; then the movements should be alternated with swallowing, which 
will adapt the wax at this area. This should be completed before correcting the 
genial area which utilizes less extensive muscular action of the tongue. 

To relieve the peripheral borders from bicuspid to bicuspid on the lingual, 
or genial, area, have the patient work the tongue under the upper lip from first 
molar to first molar area. Examine for high spots and correct as before. 
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To relieve the anterior peripheral borders to excessive opening of the mouth, 

as in yawning, have the patient hold the lips together while opening the mandible 

as far as possible. This action simulates the suppression of a yawn and may 
actually induce a yawn with desirable results. 


COMPLETION OF CHEW-IN 


The chew-in and corrective procedure can be interrupted and started again 
any number of times. Painting the saddle walls and peripheries lightly with 
wax before proceeding again will correct any distortion which might have occurred 
during the interval. The wax cannot cause pressure areas if judgment is used and if 
sufficient chewing time is allowed for excess wax to flow away from unyielding 
areas. 


The wax is very soft while at body temperature, and removal of the occlusion 


rim upon completion of the chew-in should not be attempted until the patient 
has held cold tap water in the mouth. This procedure should be repeated several 
times while cautioning the patient to avoid floating the denture from the ridge. 
Obviously, the peripheral areas. could be marred or damaged, particularly if 
those areas were originally too short. The water will only aid slightly in 
hardening the wax. Remove the upper occlusion rim first; then very care- 
fully remove the lower and place it in cold tap water for a few minutes to 
harden the wax. Pour it in stone immediately to make a new, corrected master 
cast. 


REMOUNTING THE NEW LOWER CAST 


The upper and lower occlusion rims are now placed in centric position and 
tacked together with sticky wax. The upper and lower occlusion rim assembly, 
including the corrected lower master cast, is now one unit. ‘This is carried to 
the articulator, and the upper baseplate is seated on the upper. cast and tacked 
to it with sticky wax (the original, lower master cast having previously been 
removed from the articulator). Petroleum jelly is rubbed on the undersurface of 
the corrected lower cast as a separating agent. Stone is mixed and placed on the 
lower member of the articulator, which is then closed. Now the original upper and 
the new lower corrected master casts are attached in centric relationship on 
the articulator. 


ARTICULATOR ADJUSTMENT 


Allow sufficient time for the stone to set to securely attach the lower cor- 
rected cast to the articulator. Then the articulator is adjusted to the Gothic 
arch tracings, and these adjustments are recorded for future use. 

The lower occlusion rim and baseplate (impression) assembly is carefully 
pried off the corrected master cast, and a new baseplate is made with quick-curing 
acrylic. 

Denture fabrication proceeds in the usual manner, with methods which 
conform to sound hasic principles. 
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CONCLUSIONS 


This technique has the following advantages : 

1. It reduces soreness and pain after the delivery of new dentures. 

2. It reduces chair time for denture adjustments. 

3. It aids in stabilizing the lower denture because it accurately obtains 
peripheral adaptation to muscular function in a scientific manner. 

4. The fulcrum creates a favorable condition for functional muscular action, 
a condition so necessary to the correction of the peripheral borders seated on 
active niuscles. 

5. The fulcrum places the denture base where adequate functional correc- 
tion can be obtained; that is, it seats it firmly upon the yielding displaced tissue 
and muscles where it is intended to function. 

6. It makes possibie accurate denture base relief for areas of underlying, 
thin connective tissue which are incapable of absorbing stress or force. 

7. It is a definite aid to patients with poor muscular coordination and 
strength. 
8. The patient with hypersensitive supporting tissue can produce a Gothic 
arch chew-in more accurately without trying to avoid sensitive areas. 

9, This technique does not eliminate the necessity of judgment and con- 
sideration of basic principles on the part of the operator. However, the exact 
positioning of the peripheral borders is greatly simplified with the added advantage 
of improving relief for those areas subject to pressure irritation before the denture 
is delivered. 

10. The basic principles of this technique conform with the rules and laws 


governing the objectives of the impression problems as outlined by Wilson.’ 
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DENTURES—CAUSES OF FAILURES AND REMEDIES 
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N ORDER to have a better understanding of the problems we have before 
I us in building artificial dentures, I should like to give a brief résumé of how 
we have met or failed to meet these problems up to this time. As far as I can 
recall, all techniques on dentures have been built around attempts to build full 
upper and lower dentures to balance and function by means of a so-called 
“anatomic articulator.” 













Back in 1899, the Bonwill articulator was said to be the last word in articula- 
tion. And why would it not be when Dr. Bonwill claimed that he got the idea 
in a dream? Since that time we have had plenty of “last words” and probably 
shall continue to have plenty more. Dr. Bonwill’s articulator was a definite im- 
provement over anything we had had before. This instrument, however, was 
so built that the condylar path was parallel with the occlusal surfaces of the 
dentures, as some of the crown and bridge articulators still are today. In a paper 
read before the school at that time, attention was called to the discrepancy, with 
the result that, after some wrangling at our school, the arms forming the condylar 
paths were turned up at an angle on all the articulators then in use. That was, 
I believe, the beginning of attempts to adjust the occlusal paths to harmonize with 
the condylar paths. 















Partial dentures were not discussed in relation to balance and function be- 
cause nobody felt that he had the answer to that problem. When clinical material 
on partial dentures was shown at our meetings, it was for the purpose of showing 
either improved stress breakers or different devices for anchoring onto the abut- 
ment teeth. The more improved and rigid these clasping devices were built, 
the more aid they were to extraction specialists (exodontists were not referred 
to as such in those days) in loosening the anchor teeth, thus simplifying their 
extraction. Then, when we came to building full upper dentures to lower lingual 
bar dentures, we arrived at a new method of obtaining balance and occlusion. 
When there were only a few lower anterior teeth remaining, the pressure from them 
against the upper artificial denture in time destroyed the upper anterior ridge. 
This destruction “in a measure’ compensated for the settling of the lower partial 
denture due to shrinkage of the dental arch in the posterior region, thus main- 
taining an apparent balance in centric relation. This method of maintaining 
balance is still taught and practiced by the majority today. 
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Up to fifteen years ago, I also used to hold out against the extraction of the 
lower anterior teeth as long as possible, appreciating the aid they were in main- 
taining the stability of the lower dentures. I did not appreciate the damage 
these lower anterior teeth were doing to the upper anterior arch. However, I 
discovered that if the cuspids alone were maintained in the lower arch and kept 
out of contact with opposing teeth, more comfort and better balance and func- 
tion could be maintained for a longer period of years. 

As was true of partial dentures, so was it also true of full artificial dentures 
built to function with natural opposing teeth. At no dental meeting, as far as 
I can recall, during the past fifty years, did any clinician ever attempt to show how 
to build a full upper or lower artificial denture to balance and function with 
natural opposing teeth. If the natural teeth were out of normal occlusal align- 
ment, all he hoped to get was centric occlusion. As far as balance and function 
were concerned, he always hoped to get that by “judicious grinding” after the 
dentures were placed in the mouth. And why not, when that was what he was 
expected to do and was taught to do by the textbooks for full upper and lower 
artificial dentures? : 

During these early years, Gysi (one of the truly great men“in prosthetic 
dentistry) brought out his nonadaptable articulator which was some improvement 
over Bonwill’s. He duplicated some of the Bennett movements in his instru- 
ment along with other improvements. 

The face-bow was brought out by Snow in the latter part of the last century. 
It has proved itself to be the most indispensable gadget in prosthetic dentistry, 
although it is used by only a small percentage of the profession up to this time, 
fifty years later. What is the reason for the failure of the profession as a whole 
to adopt this most indispensable instrument? How so valuable an instrument 
or gadget could be laid aside by the majority of the profession to gather dust 
for over fifty years is hard to explain. I had never seen one nor did I even hear 
about it for a great many years after graduation, and even then I thought it 
was just another gadget placed on the market. It was not until I had practiced 
about thirty years that I was fully brought to my senses. I shall discuss it in 
more detail later on in this paper. 

Following Dr. Bonwill there was a long line of so-called “anatomic articula- 
tors” (unadaptable as well as adaptable) brought out. With minor improvements 
from time to time, they all had one discrepancy in common, a forward move- 
ment on the balancing side which was greater than the corresponding movement 
in the human masticatory apparatus. This error apparently has not yet been 
sufficiently recognized by the profession; hence, the discrepancy between the 
function and balance on the articulator and in the mouth continues. 

From year to year new articulators (thought to be improvements) were 
brought out and with them new gadgets to overcome their discrepancies. There 
was no end of intraoral as well as extraoral tracers, central bearing points, and 
more complicated face-bows, as well as other gadgets. The more complicated they 
were, the greater length of time was needed to learn to use them and the longer 
it took to find out that they failed to accomplish what was claimed for them. 
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These instruments and gadgets were demonstrated at dental meetings. The 
demonstrations looked so plausible that we would go back to our offices with 
new hope and try them out. Results? The same failures. Why? These failures 
were for the same reasons mentioned before, namely, the instruments failed to 
function like the mouth, the operators failed to employ the face-bow in transferring 
the casts to the instrument, or both. 

With the failure to accomplish what was desired in balance and function 
and with the discouragement staring us in the face, we were confronted with a new 
line of “jugglers.” The exponents of the new lines of teeth to eliminate inter- 
ferences and maintain balance brought about some new hope for a while. In 
vain, these men were all struggling, in spite of the many obstacles against them, 
to obtain balance, function, and esthetics by the elimination of cuspal interference 
by changing the occlusal shape of their teeth. When this failed to solve the 
problem, one molar was eliminated; then both molars were eliminated, and one 
bicuspid was substituted for them. It was not the teeth, however, that were 
responsible for the troubles. It was the failure to use a face-bow, or the in- 
accuracies of the articulator, or both. 


First, there were Hall’s teeth. With them we could eliminate interferences, 
and accurate centric relation was not so necessary. O! How simple! They 
were a great help to some where esthetics was not considered of any value. 
However, they were of no value as an aid to balance and function. Then fol- 
lowed the twenty-degree teeth, French’s teeth, Sears’ teeth, the LaDuc teeth, 


the Fornet teeth, and many others of even less value such as McGrain’s teeth 
which brought us back to the techniques practiced over fifty years ago. 

Finally, after trying out all the finest in articulators, at from $5 to $2,500 
apiece, all of which have some advantages over others and which have some 
great value claimed for them, all the various tracers, extraoral as well as intraoral, 
central bearing points, and all the various types of alibi teeth (for which at one 
time or another all of us have fallen), when we had nothing but failures staring 
us in the face, we were told at our Minnesota State meeting in 1948 that we had 
failed to utilize the greatest principle of all in impression taking, namely, muco- 
statics. That was the ideal which we had all overlooked, and, if that principle 
of impression taking were followed all the way through in our practice, success 
would follow. After the meeting was over, somebody discovered that the clinics 
shown were all on lower dental arches. We were told that the material used must 
be so soft that it could flow to place and that it would be some little time before it 
could be used in upper impressions, unless the patients stood on their heads while 
the impressions were being made. That, the majority of patients refused to do. 
At the present time, however, I have information from an authoritative source 
that this type of impression making is being practiced on the West Coast. 

Now, what does all this add up to? Confusion and more confusion. It 
produces confusion in the minds of the profession, for they know not which way 
to turn, and confusion in the minds of the laity, many of whom are seeking help 
in vain. It is a confusion we have all been in since the dawn of dentistry, as far 
as accurate balance and function are concerned. The juggling of occlusal sur- 
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faces with stones in the mouth still further concealed the discrepancies and added 
to the confusion. As said before, the textbooks teach us that a final occlusal ad- 
justment in the mouth is necessary, which it probably is with the techniques as 
they are taught today. And this does not help the confusion. 

During my first thirty years of practice, I was in the midst of this struggle 
for improvements in prosthetics. I was getting nowhere fast. I found that I 
could not build a set of dentures in better balance and function than I could when 
I graduated from dental school. That became very discouraging to me, as I be- 
lieve it had also been to others. And what made it more so was the fact that 
sometimes I met with some success and sometimes with complete failure. I 
could not understand the reason for that when equal care was used in all cases. 

I would get apparently fine balance (so I thought) on the articulator, and 
it would be hopeless in the mouth. I thought there must have been some good 
reason for this which I had not discovered. Of course, it helped somewhat to 
sooth my conscience when even the textbook told us that some occlusal adjustment 
would be necessary when the denture was placed in the mouth. In other words, 
I was not alone in these failures. 

But that was not the answer. I could go on discussing this indefinitely, but 
to no avail. All of us have, if the truth were known, had the same experience. 

What are the causes of these failures, and how are we going to remedy 
them? I shall try to answer those questions. If we met with fair success with 
some dentures and complete failure with others which were quite simular, there 
must have been some part of the technique which was not carried out the same 
in all cases. After eliminating every step in the process which was carried out 
as accurately as possible with the technique employed, I arrived at the conclu- 
sion that the technique for mounting the casts on the articulator was the main 
culprit. That had neither rhyme nor reason to guide us from a scientific point of 
view, as I shall show later on. The face-bow was, therefore, the first part of 
the answer. 

I have tried to show the failures of the anatomic articulator system. That 
is the second part of the answer. 

The third source of our trouble is still the errors in processing. With these, 
we are all familiar. 

The three main reasons were, first, the failure of the profession to use the 
face-bow, second, the anatomic articulator techniques, and, third, the failure 
of the manufacturers, up to this time, to produce a denture base material which 
does not undergo a change in volume during processing. The first two sources 
of error I shall discuss in some detail. The third, we have yet to solve. The 
answer to the second part of the question I shall leave to the last. 


THE FACE-BOW 


Why do I place the face-bow first? Because I consider it the most indis- 
_ pensable gadget in prosthetic dentistry. The face-bow was invented at about the 
same time I took up the study of dentistry. I heard nothing of it for the first 
twenty years of my practice. As far as I know, it was not taught in any schools at 
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that time, and up to the present time (fifty years later) many of the schools are 
still not using it in their teaching of prosthetic dentistry. Those who do use 
it in their teaching do not fully realize its importance and therefore do not stress 
it enough. To the fullest extent of my knowledge, very little has been written 
about this most indispensable gadget. A short discourse on it may therefore not 
be out of order at this time. 

In 1935, along with my other clinical material for buiiding dentures by the 
generated path technique, I built up a clinic to demonstrate the value of the 
face-bow. This was presented at the American Dental Association meeting in 
New Orleans. Up to the present time, I have not been able to improve on that 
clinical material. Fundamentals never change. 


Fig. 1. Fig. 2. 


Fig. 1.—Articulator number 1, the ‘‘patient”’ Bob. 
Fig. 2.—Articulator number 2, Harry. 


While it is difficult to describe the principle of the face-bow by merely 
writing about it without sufficient illustrations, I shall do the best I can in this 
short paper. 

The face-bow bears the same relationship to a dentist in prosthetic dentistry 
that a transit bears to a surveyor in his work. If either fails to employ the in- 
strument, he gets into trouble. The principle of the face-bow is as old as the 
hills, but apparently it is still new to the majority of the profession. 

It is impossible to mount a cast of a dental arch on an articulator so that it 
bears the same relation to the hinge axis on the articulator as the dental arch on 
the jaw of the patient bears to its hinge axis, i.e., the condyles. If the cast is 
mounted farther from the hinge axis on the articulator than the dental arch is 
from the hinge axis of the jaw of the patient, it will make practically no difference 
when closing in centric relation at the chosen vertical dimension, but there will 
be a difference in balance and function in the mandibular excursions. However, 
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if the vertical dimension is also increased on the instrument, there will be a 
greater relative increase in the vertical dimension of the posterior teeth in their 
relation to the anterior teeth than there would have been had the cast not been 
mounted farther from the hinge axis on the instrument. Hence, the posterior 
teeth of the denture will touch first when transferred te the mouth. As the casts 
are mounted farther and farther from the hinge axis, the less will be the differ- 


ence in the amount of opening or closing between the posterior and anterior 
regions when these changes are made. If infinity could be reached, there would 
be no difference. 

Fig. 3. Fig. 4. 


THE RELATIONS ON THE ARTICULATOR 
Fig. 3.—Centric occlusion. 
Fig. 4.—Protrusive occlusion. 
Fig. 5.—Right lateral occlusion. 
Fig. 6.—Left lateral occlusion. 
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Illustration I 


Let Fig. 1, showing articulator number 1, represent an individual whom we 
shall call Bob, and let Fig. 2, showing articulator number 2, represent the articula- 
tor, which we shall call Harry. In this first illustration we shall assume that the 
centric relation is transferred from Bob to the articulator (Harry), but in this trans- 
fer the casts are tipped up in the posterior region and down in the anterior region, 
as well as moved forward on the articulator a distance of 10 mm. in the region 
of the second molar. The relationship of both casts to each other and to their 
own individual hinge axes remains constant on both articulators. After increasing 





Fig. 10. Fig. 11. 
Fig. 10.—Articulator number 2, the ‘“‘patient’”’ Harry. 
Fig. 11.—Articulator number 1, Bob. 

the vertical dimension on the articulator (Harry), the dentures are built to 
accurate balance in centric relation (Fig. 3), in protrusion (Fig. 4), in right 
lateral occlusion (Fig. 5), and in left lateral occlusion (Fig. 6). Let us now 
see what happens to the balance of the dentures when they are placed in Bob’s 
mouth. Fig. 7 shows the case in centric relation, side view. Fig. 8 shows it in 
centric relation, anterior view. But another error will show up due to the faulty 
transfer. The dentures will be close to balance in the various excursions. Fig. 
9 shows the case in right lateral occlusion in fair balance. This is due to the 
fact that in the transfer the casts were tipped up in the posterior region on the 
articulator, thus producing a loss of compensation for the drop in the posterior 
region. In this case it is one error counterbalancing another error. This faulty 
transfer continually happens in practice and unfortunately is not discovered until 
the dentures are completed, hopelessly out of balance. The only way to avoid 
this error is to employ the face-bow. 


Illustration IT 


In the second illustration, articulator number 2 (Harry) (Fig. 10) repre- 
sents the patient, and articulator number 1 (Bob) (Fig. 11) is the articulator 
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on which the dentures are constructed. The relationship of the two sets of casts 
to their hinge axes and to each other remains the same as before, but in this 
case the transfer is made from the “patient” Harry (Fig. 10) to the articulator, 
Bob (Fig. 11). The casts are mounted closer to the hinge axis of the articulator 
than they were on the “patient.” The vertical dimension is increased on the 
articulator, and the dentures are built to balance and function in every excursion 
(Fig. 12 in centric occlusion, Fig. 13 in protrusion, Fig. 14 in left lateral occlusion, 


Fig. 12. Fig. 13. 


THE RELATIONS ON THE ARTICULATOR 


Fig. 12.—Centric occlusion. 
Fig. 13.—Protrusive occlusion. 
Fig. 14.—Left lateral occlusion. 

Fig. 15.—Right lateral occlusion. 
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and Fig. 15 in right lateral occlusion). Let us now see what we get in balance 
and function when the dentures are placed in Harry’s mouth. Here the increase 
in vertical dimension (or in the lengthening of the teeth) is greater in the an- 
terior than in the posterior region because the casts had been mounted closer 
to the hinge axis of the articulator than is normal to Harry. Hence, we find 
them contacting in the anterior region and not in the posterior region when they 
are placed in the mouth (Fig. 16, left side view, Fig. 17, right side view, in centric 
relation ). 


Fig. 16. 
THE RELATIONS IN HARRY’S MOUTH 


Fig. 16.—Centric occlusion error. 
Fig. 17.—Centric occlusion error. 


Illustration ITI 


Another error creeps in here which never can be corrected in the finished 
denture. Due to the fact that the anterior end of the lower cast was tipped up 
on the articulator and the posterior end down, there is a decrease in the angle 
between the occlusal plane and the hinge axis from that in the patient’s mouth 
(see Figs. 10 and 11); that is, the occlusal plane of the teeth becomes more 
nearly a right angle with the hinge axis on the articulator. That means that if 
the vertical dimension is increased or diminished, the backward or forward move- 
ment of the mandible, and hence of the lower teeth, is greater than it would have 
heen if the occlusal plane of the teeth were more nearly in alignment with the 
hinge axis of the articulator. The result is the anteroposterior discrepancy shown 
in Fig. 16. 

If the vertical dimension is increased when the teeth are set up on the 
articulator (Fig. 12), the mandible will be posterior to its true relation to the 
upper teeth. Therefore, the lower teeth will have to be moved forward on the 
baseplate in order to occlude properly on the articulator. Hence, when these 
dentures are placed back in Harry’s mouth, the mandible will be back in its true 
relation to the upper teeth, and the lower teeth will be anterior to their correct 
relation to the upper teeth (Figs. 16 and 17). 
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Illustration IV 


The anteroposterior relation of the lower to the upper denture cannot be 
shown because of the premature contact in the molar region (see Figs. 7 and 8), 
but if the five posterior teeth on each side are removed from the denture on the 
articulator, the anterior teeth contact in centric (see Fig. 18,4). This is the 
same situation as in Fig. 3, Illustration I. If these dentures, with the lower 
posterior teeth removed, are replaced in Bob’s mouth (Fig. 18,B), they will 
close in centric relation with the lower incisors posterior to the upper incisors. 
Why posterior? When the vertical dimension is increased on the articulator 
(Figs. 3, 4, and 5), it will also be increased in Bob’s mouth. But there is a 
greater backward movement of the mandible in Bob’s mouth coincident with 
the increase in vertical dimension than there was on the articulator. This is due 
to the relation of the occlusal plane of the teeth to the hinge axis. Hence, when 
the lower dentures are brought back to Bob’s mouth, they will contact back of 
centric occlusion. 


A. B. 


THE HORIZONTAL RELATION OF THE ANTERIOR TEETH 
Fig. 18.—A, On the articulator; B, in the mouth. 


While these are only a few of the errors produced by making an improper 
transfer of jaw relations to the articulator, it will be readily seen that there is 
no end of errors in the transfer if the face-bow is not employed as an aid. 

The answer to all that is simple, we are told, because one of our great men 
in prosthetic dentistry says he never increases nor decreases the vertical dimension 
after transferring to an articulator. Therefore, he never has to use the face-bow. 
That formula is difficult to follow because many things can happen in processing 
which may force us to close the articulator a millimeter or more. 

Let us consider this statement a little further. Let us suppose that the opera- 
tor has mounted the lower cast the same distance from the hinge axis on the 
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articulator as the lower arch bore from the condyle or hinge axis of the patient 
and that he has neither opened nor closed the vertical dimension on the instru- 
ment. That appears to meet the requirements of an accurate relationship for 
some. But suppose in mounting he has raised the posterior end of the cast too 
high in its relation to the anterior end and to the hinge axis. This relationship 
of the lower dental arch to the hinge axis in the mouth cannot be detected, 
neither can that relationship be duplicated on the articulator, if it is detected, 
unless a face-bow has been employed in the transfer. 


If the posterior end of the cast has been raised on the articulator from its 
normal relation to the hinge axis in the mouth, the posterior end of the occlusal 
plane of the teeth must be dropped closer to the lower cast, so as to maintain 
its normal relation to the condylar path in order to develop balanced occlusion 
on the articulator. Then, when the finished case is transferred to the patient’s 
mouth, the posterior end of the occlusal plane of the teeth will be dropped in its 
relation to the condylar path, even though the teeth were closed in centric rela- 
tion. Under these conditions, contact would be lost on the balancing side in the 
lateral excursions and on the posterior teeth in protrusion. In other words, the 
dentures would be out of balance in the various mandibular excursions. It is 
typical of so many dentures that have been built. 


Suppose on the contrary, we /ower the posterior end of the cast on the 
articulator. We would then have to raise the posterior end of the occlusal plane 
of the teeth higher on the cast in order to develop the normal relationship to the 


condylar path on the articulator. We would, in that case, have too much com- 
pensation for the drop of the condyles in the condylar paths in the lateral ex- 
cursions and in protrusion. We would, therefore, have premature contact on 
the balancing side in the lateral excursions and on the posterior teeth in pro- 
trusion. Stated another way, we would have a loss of contact on the working 
side in the lateral excursions and on the anterior teeth in protrusion. That error 
we have all seen, but less frequently. 


It sometimes happens that the median line of the anterior teeth is farther 
from the condyle on one side than on the other. The natural thing is to mount 
the casts symmetrically because that discrepancy cannot be detected in the mouth. 
If the vertical dimension were then increased or decreased, the occlusal con- 
tacts would be premature on one side or the other in the finished case. Too often 
have I found this error when I knew centric relation was recorded correctly. It 
was, I believed, because the flask had not been closed completely. It would 
be impossible (as you can see from the previous statements) to mount casts on 
articulators so as not to have any of these errors in the mounting without the 
use of the face-bow. In fact, it would be impossible to mount a cast so as not 
to have a combination of two or more of these errors and any number of others 
of which I have not spoken. From what I think I know about the face-bow, 
I should say that the mere employment of that gadget will mean one-half the battle 
in our struggle for accurate balance and function. 
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THE ANATOMIC ARTICULATOR 


The so-called ‘‘anatomic articulator,” the second great source of error, is the 
instrument the use of which is almost universally taught in dental colleges in the 
United States and elsewhere. While I speak of the anatomic articulator as if 
there were but one built, I speak of it as such because they all have certain features 
in common. 


Fig. 19.—Centric occlusion before reconstruction. 


Fig. 20. 


Fig. 21. 


Fig. 20.—Centric occlusion after reconstruction. 
Fig. 21.—Centric occlusion after reconstruction. 


First.—In lateral excursions, the condyle on the working side of the anatomic 
articulator remains nearly stationary while the teeth move laterally and down- 
ward from the condyle as a fulcrum. The condyle on the balancing side moves 
downward and forward while the teeth move forward, slightly downward, and 
laterally. In the patient’s mouth the forward movement of the teeth on the 
balancing side is not so great as the corresponding forward movement on the 
articulator. 

How do I know this? A full mouth reconstruction case, built to accurate 
balance and function in every excursion in the mouth by the generated path 
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technique, can never be transferred to an anatomic articulator and made to 
balance there. This is true whether the case is built to an accurate curve in har- 
mony with the condylar path or built to opposing teeth that are out of occlusal 
alignment, but the proof is far more convincing in the latter instance. 


Illustration V 
As evidence of this I shall describe a case I reconstructed about twelve 
years ago. I shall show balance and functions of this case as they appeared in the 
mouth and also as the casts from the case appeared on the Gysi articulator when 
transferred with a face-bow. 


Fig. 22.—Relations in protrusion before reconstruction. 


Fig. 23.—Relations in protrusion after reconstruction. 


In centric relation they appeared practically the same in the mouth as on 
the articulator both before and after reconstruction. Fig. 19 shows the teeth 
as they appeared in the mouth in centric before reconstruction. Figs. 20 and 21 
show the case in centric relation after reconstruction. 


In protrusion on the articulator (Fig. 22), the only teeth that contacted 
before reconstruction were the anterior teeth. The relations in the mouth were 
quite similar. Fig. 23 shows the case after reconstruction with contact in both 
the anterior and posterior regions. Fig. 24 shows the relations in the mouth 
before reconstruction in left lateral occlusion. The only teeth contacting are in 
the anterior region. Fig. 25 shows the relations in right lateral occlusion before 
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reconstruction. The only teeth contacting are in the anterior region. Fig. 26 
shows the left side in right lateral occlusion before reconstruction. It will be 
noted that there is contact only in the lower molar region. That is because the 
forward movement on the articulator is greater than it was in the mouth. Fig. 
27 shows the relations before reconstruction in left lateral occlusion, left side 
view, with no contact in the molar region. That is because the excessive forward 
movement was on the right side, and none was on the left. Fig. 28 shows the 
teeth in the mouth in right lateral occlusion after reconstruction. All the teeth 
on the right side are in contact during the entire excursion. The molars are in con- 
tact on the left side during the entire excursion. Fig. 29 shows the teeth in the 
mouth, with all on the left side and most on the right side in contact during the 
entire excursion. Fig. 30 shows the case in left lateral occlusion with a better 
view of the left side. 


BEFORE RECONSTRUCTION 
Fig. 24.—Left lateral occlusion. 
Fig. 25.—Right lateral occlusion. 
Fig. 26.—Right lateral occlusion. 
Fig. 27.—Left lateral occlusion. 


Now, let us examine the occlusion of the teeth in various positions when 
the casts of these teeth are transferred to a Gysi articulator with the aid of the 
face-bow. Fig. 31 shows the right side of the reconstructed case in left lateral 
occlusion with contact in the molar and anterior regions. Fig. 32 shows the case 
in right lateral occlusion with no contact in the molar and bicuspid regions. Fig. 
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33 shows the case in right lateral occlusion with contact in the anterior and molar 
regions, but the excessive forward movement on the left side throws the teeth out 
of contact on the right side in the molar region (see also Fig.-32). Fig. 34 shows 
left lateral occlusion. No posterior teeth are in contact. The reason for this 
is that the excessive forward movement on the right side in left lateral pro- 
trusion holds them out of contact on the left side. Fig. 35 shows the case in 
right lateral occlusion. Note the number of teeth that are out of contact. 

It is evident from this that if a reconstructed case where the teeth are not in 
normal occlusal alignment, but are in accurate balance, can function accurately in 
the mouth but not on the articulator, then a case that is balanced accurately on the 
articulator cannot balance and function as accurately in the mouth. 

These statements are true in cases of dentures that are built to function 
accurately in the mouth. They will not function as accurately, even when trans- 
ferred with a face-bow to an anatomic articulator. 


Fig. 28. Fig. 29A. 


Fig. 29B. Fig. 30. 
AFTER RECONSTRUCTION 
Fig. 28.—Right lateral occlusion. 
Fig. 29A.—Left lateral occlusion. 
Fig. 29B.—Left lateral occlusion. 
Fig. 30.—Left lateral occlusion. 
Illustration VI 
As an illustration of this statement, a set of dentures was built to function 
and balance accurately in the mouth in all excursions. These dentures were 
transferred by the aid of a face-bow to a Gysi articulator (Figs. 36 and 37). 
Fig. 36 shows the case in right lateral occlusion, right side view. Fig. 37 
shows the case in right lateral occlusion, left side view. In both views there 
are no teeth shown contacting opposing teeth anterior to the molars. Due to the 


excessive forward movement on the balancing side, the lower teeth do not meet 
the cusps of the opposing teeth in the same positions as they did when functioning 


in the mouth. 

The path generated in a Gysi articulator by an upper denture mounted on it 
looks very different from one generated in the mouth by the same upper denture. 
This is very easily demonstrated by comparing the paths thus generated. 
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Illustration VII 

In Fig 38,4 we see a lower path generated by an upper denture on a Gysi 
simplex articulator. On the right side it will be noted that the movements are 
definite and forward as well as lateral. Fig. 38,8 shows a corresponding lower 
path generated in the mouth by the same upper denture. It will be noted that 
the movements as shown by the path are not as definite and are more lateral 
than forward and backward. Because of this forward movement on the balanc- 
ing side of the Gysi articulator which does not correspond to the movements 
in the mouth, some trauma would follow if the dentures worn were built on an 
anatomic articulator. 


Fig. 31. Fig. 32. 


Fig. 31.—Left lateral occlusion, balancing side. 
Fig. 32.—Right lateral occlusion, working side. 


Fig. 34. Fig. 35. 
Fig. 33.—Right lateral occlusion, balancing side. 


Fig. 34.—Left lateral occlusion, working side. 
Fig. 35.—Right lateral occlusion. 


Illustration VIII 


I do not know of any anatomic articulator than can function back of centric 
position. Inasmuch as in many natural mouths the patient can retrude as much 
as the width of a bicuspid or more, back of centric relation, this is a condi- 
tion which cannot be. met by the use of the anatomic articulator. These patients 
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can often make lateral excursions any place between centric position and the 
most retruded position. If they are not built to function and balance back of 
centric, which they are not when the dentures are built on an anatomic articula- 
tor, a definite shock to the patient occurs if he should retrude back of centric 
relation or make any mandibular excursion back of centric position. 

Fig. 39,4 shows A. W. in the most retruded position, B in centric posi- 
tion, and C in excessive protrusion. She was in misery for years because her 
dentures were built back of true centric relation. This error was probably the 
result of following the Gothic arch tracer as a guide. Fig. 40,4 shows B. H. 
in excessive protrusion, B in normal protrusion, C in centric relation, and D 
in excessive retrusion. The ability to move the jaw into excessive retrusion is 
normal to the individual, and it is not due to the large horizontal overlap of the 
natural teeth, as is often believed. In this case, the young lady was only 18 years 
old. The ability to move the jaw into excessive retrusion could not have been 
brought about by horizontal overlap and continued trauma. In her case there 
was a great deal of discussion as to whether or not the jaw was truly in centric 
position, but weeks of comfort and the consistent return of the jaw to the same 
position convinced the most skeptical that it was in true centric position. 


Fig. 36. Fig. 37. 
Fig. 36.—Right lateral occlusion, working side. 
Fig. 37.—Right lateral occlusion, balancing side. 

I hope that these illustrations may serve to show the fallacies of the anatomic 
articulator. 

Second.—On the articulator the pressure is the same on both sides in the 
lateral excursions. In the patient’s mouth the pressure may be the same on 
both sides if there is no thought of masticating food, but even the thought of 
mastication or crushing anything on the working side in the lateral excursion 
brings about a greater pressure on that side, whether the teeth are parted for a 
morsel of food or not. It works automaticaily, just as the thought of a lemon 
speeds the flow of saliva. Anyone with dentures natural or otherwise can demon- 
strate this to his own satisfaction. All he has to do is to close his teeth in a right 
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lateral excursion with anything between the teeth on the right side, such as a 
piece of paper or a small morsel of food, for psychologic reasons. If he closes 
with his full force on the right side to crush this morsel of food, he cannot possibly 
close with equal force on the left side. A similar condition occurs in protrusion 
when incising food. The pressure, then, is greater in the anterior region. That 
resilience of the muscular control of the mandible cannot be duplicated on the 
so-called anatomic articulator. They are all rigid. 


A. B. 


Fig. 38.—A, A lower path generated by an upper denture on a Gysi articulator; B, a lower 
path generated by the same denture in the mouth. 


Fig. 39. 


D. 
Fig. 40. 

Third.—The movements of the mandible which are controlled by the muscula- 
ture of the mouth at the will of the individual, or automatically, are so varied 
that no arbitrary instrument can ever duplicate them at the will of the dentist. 

Fourth—The lower component (the mandible) of the anatomic articulator 
moves along definite rigid paths. The mandible of the patient moves suspended 
by the musculature of the mouth and, consequently, does not move along rigid 
paths (see Illustration VIIT). 

Fifth—When generating the cuspal path, every part of the inclined planes 
and ridges of the teeth generating the path will contact the opposing wax path 
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at one time or another in the various excursions of the mandible without any in- 
terference at any time. Why no interference? Because the soft wax cannot 
possibly interfere with the movements of the mandible. Now then, if you duplicate 
this wax path with the occlusal surfaces of the teeth you have built, you will have 
a maximum of contacts at all times with the opposing occlusal surfaces and in- 
terference in none. There will be less movement of the dentures during func- 
tion. I believe that this degree of accuracy cannot be reached with the so-called 
anatomic articulator technique. 

Sixth—Even if it were possible to build an articulator which could duplicate 
the movements of the mandible in mastication, I should still prefer the hinge 
instrument, because the teeth by the generated path technique are not ground 
by trial and error. They are ground to an accurate path. 


SUMMARY 

1. I have shown in some detail that we cannot eliminate the face-bow 
and get the desired results. Even if the face-bow transfer is not absolutely 
accurate, it places our work well within the limits of tissue tolerance. 

2. I have endeavored to show the trend by the profession in the last fifty 
years toward trying to attain accurate balanced occlusion and function by the 
articulator system. I have shown that from year to year there has been a 
continual change in some of the gadgets used in the articular techniques, with 
the hope that these changes might be an aid to the profession in reaching the 
ideal in balanced occlusion and function. 1 have shown that, in spite of all 


these changes, we are still told that some adjustments in occlusion (some “juggl- 
ing’, I call it) in the mouth will be necessary to obtain the best results. We 
had to do this over fifty years ago and if we have to continue doing so, the 
modern techniques have gained us very little. 

3. We are all familiar with the troubles in processing. These are yet 
to be solved, and I firmly believe that they will be sclved in time. 


REMEDIES 

1. The face-bow must be restored to its proper place in dentistry. 

2. We must have more practical demonstrations at our dental meetings 
whereby the members may be able to see the end results of any technique that 
is carried out properly. Any clinician who thinks he can build a full set of upper 
and lower dentures in such accurate balanced occlusion that no occlusal adjust- 
ments are ever necessary when the dentures are placed in the mouth must 
be given an opportunity to demonstrate it before a group of judges. Following 
this, a similar test must be met by building full upper or lower dentures to 
opposing natural teeth with some of the opposing teeth out of normal occlusal 
alignment. If a technique is scientifically correct, we should never be obliged 
to make any correction for occlusion when the dentures are placed in the mouth. 

I firmly believe, from my experience during the past eighteen years, that 
the generated path technique is the only one proposed up to this time that will 
meet the above tests. 


812 Mepicat Arts Bipe. 
MINNEAPOLIS 2, MINN. 





SINGLE DENTURE CONSTRUCTION AGAINST A NONMODIFIED 
NATURAL DENTITION 


Cart B. Stanssury, D.D.S. 


San Diego, Calif. 


HIS article will present a technique for the construction of single dentures 

based upon the work of Meyer. In his paper,’ which was presented at the 
American Dental Association meeting in 1932, he made an application of his 
functional occlusion technique to the construction of fixed bridges. In his later 
articles,"* the method was adapted to the construction of dentures. 

Meyer claimed to obtain occlusion in the construction of full dentures without 
the need of an adjustable articulator by the use of his technique. The materials, 
supplies, and equipment used were of a very simple nature, but the procedure 
consumed a considerable amount of time. 

The technique, however, when modified to a degree and applied to the con- 
struction of a single denture—either upper or lower, complete or partial—appears 
to have a great deal of merit. It seems to be particularly applicable when a single 
denture is to be made to the existing conditions of the opposing arch. If existing 
conditions are not to be modified, the denture which is to be constructed must be 
fitted and balanced to these conditions. If, on the other hand, a modification of 
existing conditions is to be made, with reconstruction to a more normal occlusal 
plane and outline, this technique loses many of its advantages. 


MOUTH EXAMINATION 


Full mouth roentgenograms are made before the complete mouth examination 
is made. Roentgenograms will occasionally disclose bony conditions which would 
preclude the successful construction of a denture no matter what technique is 
used. 

The oral examination is made digitally, with the aid of suitable mirrors and 
lights. Notes are made of the findings in the examination because they will deter- 
mine the procedures to be used in each case. The chief considerations in the 
examination are as follows: the size and strength of the muscles of mastica- 
tion, the tone of the muscles of mastication and expression (unfavorable condi- 
tions arise from loss of function and from overclosure of the jaws with inadequate 
restorations), the size and condition of the bone structure (visual observation 
is correlated with x-ray interpretation), the arch form, and the ridge relation. 

The physical form of the alveolar ridges is examined and classified into 
Class I, those with conditions favorable to the esthetic and efficient adaptation 
of dentures; Class II, those with contours which present minor difficulties to 
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the esthetic and efficient adaptation of dentures, where a minor amount of surgical 
intervention may be indicated or mechanical relief be made necessary over the 
localized areas; or Class ill, those with contours unfavorable to the esthetic or 
functional efficiency of dentures where surgical intervention is indicated. 

The soft tissues are examined. We look for, and very seldom find, a uni- 
form density of the soft tissues over the bone which would form an ideal cushion 
over the denture base areas. These tissues usually disclose areas where they are 
very thin and easily irritated. Localized areas can usually be controlled by 
mechanical relief. Occasionally, there is an excessive thickening of the mucosa 
which requires correct placement or, at times, surgical intervention. 

The areolar, muscular, and frenal tissues are examined and classified accord- 
ing to the height of the attachments. It is important to make a careful study 
of the maxillary and mandibular throat forms because they determine the distal 
outline and extension of the dentures. 

The amount of resorption is observed to determine whether it is normal, 
excessive, or incomplete. This makes possible a prediction of the need for 


refitting. 

The palate is examined to determine its sensitiveness. 

The saliva is examined for quantity and quality. It plays an important role 
in the sealing of dentures and, ideally, should be of medium viscosity. Very 
thin, waterlike saliva does not seal the dentures as well as that of normal thickness. 
Extremely thick, ropy saliva seals well, but is likely to be annoying to the patient. 


Last, but not least, the tongue is examined for size, color, and activity. 

An attempt is made to make a mental classification of the patient. This is 
of value in determining whether the patient is going to accept his part of the 
responsibility toward making the denture a success. We use the classification 
suggested by House’*: 


“A. PHILOSOPHICAL MIND: 

“1-a. Those of a well-balanced mental type who have come previous to extraction 
and have had no experience in wearing artificial dentures. Such are dependent upon the 
dentist for proper diagnosis, prognosis and education. 

“1-b. Those who have worn satisfactory dentures, are in good health, and of a well- 
balanced type, who may be in need of further service. 

“B. EXACTING MIND: 

“1-a. Those who, while suffering ill health, are seriously concerned about the appearance 
and efficiency of artificial dentures and, therefore, are reluctant to accept the advice of their 
physician and dentist and are unwilling to submit to the removal of their natural teeth. 

“1-b. Those wearing artificial dentures unsatisfactory in appearance and usefulness, and 
who doubt to such an extent the ability of the dentist to render a service that will be satis- 
factory, that they often insist upon a written guarantee or expect the dentist to make repeated 
attempts without an additional fee. 

“C. HYSTERICAL MIND: 

“\-a. Those in bad health, with long-neglected pathological mouth conditions, who dread 
dental service and submit to removal of their teeth as a last resort and are positive in their 
own minds that they never can wear artificial dentures. 

“1-b. Those who have attempted to wear artificial dentures, have failed, and are thoroughly 
discouraged; are of a highly nervous temperament, very exacting, and will demand from 
artificial dentures efficiency and appearance equal to that of the most perfect natural dentures. 
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“D. INDIFFERENT MIND: 
“l-a. Those who are unconcerned regarding their appearance and feel little or no 
necessity for mastication. They are, therefore, non-persevering and will inconvenience them- 
selves very little to become accustomed to the use of dentures.” 





From this detailed examination, the type of patient and mouth is determined. 
A mental outline of further procedure for this particular patient is formed. The 
impression procedure is, of course, based on this knowledge and is varied in 
sequence according to the needs of the individual patient. No set rule for impres- 
sions is followed, but the conditions in the individual case determine the procedure 
to be followed. 
IMPRESSION TECHNIQUE 


I will outline, however, some of the sequences followed in our office: 


Unless the mouth and patient are ideal, in which case we use a muscle- 
trimmed compound impression with a corrective wash, we construct a tray for 
each case. To obtain a cast for tray construction, we use an alginate impression 
made in a perforated tray which is adapted to the size and shape of the arches. 
We make sure that there is maximum extension without muscle interference and 
that the distal extension is sufficient to extend slightly beyond the fovea palatina in 
the maxillary impression and to cover completely the retromolar pads in the 
mandibular impression. 

We feel that the requirements for an accurate impression are as follows: 

First, coverage of the greatest possible area of the available tissue surface. 
This is secured by muscle trimming to determine the relation of the denture mar- 
gins to the movable tissues. 

Second, assurance that the soft tissues will not be displaced so the denture 
will rock on hard tissues when forces are applied. 

Third, a valvelike seal throughout the whole length of the periphery. This 
seal is obtained buccally and labially in the maxillary denture by muscle trimming 
and distally by post damming. A peripheral seal in the maxillary denture permits 
atmospheric pressure to be utilized temporarily, in addition to surface tension, 
when a denture is partially dislodged. . 

The perforated tray having been adapted and checked for extension, we make 
a mix of D-P elastic impression cream. In making the maxillary impression, 
we carry a quantity of the mix to the mouth on a spatula, place it in the palate, 
fill the buccal and labial folds, and then insert the tray filled with the same ma- 
terial. In making the mandibular impression, we fill the buccal and labial folds 
before inserting the filled tray. This seems to minimize the entrapment of air 
which would cause imperfections in the impression. The tray is always carefully 
seated in the mouth without excessive pressures and is maintained-in place until 
the material is thoroughly set. 

The impression is removed from the mouth and thoroughly sprayed with an 
astringent mouth wash and water to remove any adhering mucus, after which 
it is dried with air. At this point we scribe on the impression, with an indelible 
pencil, the approximate outline of the denture. If the original examination of 
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the mouth has been fairly accurate, this takes but a short time. The line so 
marked on the impression will transfer itself onto the plaster cast and facilitate 
the construction of the tray. 

In the choice of a tray material, it is necessary at times to select clear plastic. 
For this we use Acralain powder, No. 93, made for optical use. When it is made 
with tin foil on both the positive and negative sides, the tray is remarkably clear. 

Unless there are large areas of loose areolar tissue or excessive amounts 
of hard nonresilient tissue present in the mouth, we feel that the added step of 
constructing a transparent tray is not necessary; in this case we pour a plaster 
cast of minimum width and thickness. Onto this plaster cast we literally melt two 
thicknesses of S. S. White trial base material. The indelible pencil line trans- 
ferred from the impression gives us the outline. A suitable handle is attached, 
and the plaster cast is cut away from the inside of the trial base material to mini- 
mize the possible distortion of the tray. 

This tray is trimmed to the outline and polished, and it is ready for the 
master impression. It is, of course, checked in the mouth for any possible over- 
extension, muscle impingement, or ill fit. 

For the final impression, we have been using a combination of green and 
brown stick compound, followed by a wash. The green stick compound is used 
in the buccal and labial areas, added a quadrant at a time, and muscle-trimmed 
as we proceed. The brown stick compound is used in the post dam and posterior 
relief areas. The wash is made with Opotow impression paste. We like that 
material, for we find that corrections can be made by adding more of it in cases 
which lack uniformity in the finished impression. 

The final impression is boxed, and a hard cast is poured with Duroc stone. 

The opposing cast in this technique is obtained by making a D-P impression 
which is also poured with Duroc stone. 

At this point in the procedure, and for the sake of this article, we shall assume 
that we have a cast of an edentulous maxilla and a cast of the opposing mandibular 
teeth. 

VERTICAL DIMENSION 


To the edentulous upper cast, we now accurately adapt two S. S. White trial 
baseplates. We have found that heating the trial base material in hot water 
and adapting it to a wet cast gives us little distortion and a close fit. The final 
adaptation is accomplished with an alcohol torch. 

To one of the upper baseplates, we now adapt a-wax rim. This occlusion 
rim is to be used for obtaining the vertical and tentative centric relations. If it is 
suitably contoured, it may be used later as a guide for the setting of the teeth. 

Hughes’ stated: “Vertical dimension is an individual patient problem, that 
development or heredity may produce what appears to be lost vertical dimension 
when the patient has a full compliment of natural teeth. If in such cases vertical 
dimension is estimated only, rapid ridge resorption and loss of function of the 
appliance may result. The free-way space between the teeth at rest may vary 
from 2 to 5 mm. If this space is disregarded, the ridges may be traumatized and 
chewing or grinding habits may develop which are difficult to correct even when 
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proper vertical relation is re-established. Facial profiles are different in rest and 
contact positions. Failure to realize this is a frequent cause of over-opening. Over- 
opening interferes with muscle balance and results in resorption of supporting 
structures, and as a result the entire facial expression may be modified.” 

Hughes further stated: “Although the cephalometer is the most scientific 
method of estimating vertical dimension when there are no pre-extraction records, 
the instruments are not readily available.” 

Swenson’ stated that the acceptability of a vertical opening depends upon the 
experience and judgment of the operator. 

We vary our vertical dimension technique, depending upon the patient and 
the type of appliance or appliances being constructed. We do, however, always 
consider the following factors: facial appearance, functional position, mechanical 
factors, and phonetic factors. We use as adjuncts the Dento-Profile scale and a 
system of facial measurements based on individual types. 


CENTRIC RELATION 

After the vertical dimension is established, we take a tentative centric rela- 
tion record by adding 1 to 2 mm. of soft wax to the maxillary occlusion rim, 
softening this wax uniformly and instructing the patient to close until contact is 
made with the underlying, hard wax rim. 

Our vertical dimension and tentative centric relation being complete, we mount 
the casts on the articulator, the only requirements of the articulator being that: 
(1) vertical relation may be maintained, (2) an accurate centric relation may be 
maintained, and (3) the mounting plates or bows may be interchangeable. 

. A Gysi Simplex articulator is ideal for this use. If straight-line articulators 
are employed, two instruments will be necessary, the parts of which must be 
interchangeable. 

As a wax closure is not reliable, it is preferable, whenever the denture space 
permits, to place occlusal registration plates at this point in the procedure and 
to take a plaster check bite to obtain an accurate centric relation. Baseplate 
number 2 may be used for this purpose. Although extraoral tracings used without 
a central bearing point are not considered very satisfactory, it is not always possible 
to use a central bearing point in this technique. 


THE FUNCTIONAL CHEW-IN 

After the case is remounted to the corrected centric relation, baseplate number 
2 is cleaned up, and an occlusion rim of twice the normal width, that is, at least 
twice the width of the molar téeth, is built upon it. This double width occlusion 
rim should be constructed of compound. It should be of sufficient length so 
that it will extend beyond and receive an impression of the central fossae of all 
the lower teeth. 

The occlusal surface of the compound occlusion rim is glazed (heated) and 
tempered and closed on the articulator to record the established denture space 
and an impression of the central fossae of all the lower teeth. If the opposing 
cast is wet, this procedure is facilitated. 
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After the articulator is fully closed, with the incisal pin closing easily, the 
compound occlusion rim is trimmed buccally and lingually level with the cusps 
of the lower teeth, leaving the replica of the central fossae intact. In the anterior 
region, the occlusion rim is trimmed level with the indentation of the incisor 
teeth. 

The baseplate number 2 with the compound occlusion rim is now taken to 
the mouth, and the patient is instructed to slowly make chewing motions. This 
is best accomplished by directing the patient to open the mouth, move the jaw 
slightly (about one-half the width of the molar teeth) to either right or left, close 
until contact is made, and then slide the jaw back into the central position (centric 
relation). This action tends to adjust the compound which fits into the central 
fossae of the lower teeth. It rounds off those eminences on the compound which 
fit into the accessory grooves of the lower teeth. 

When the compound has been worn so that a free action in the lateral ranges 
is secured, the baseplate is removed from the mouth, rinsed thoroughly with tap 
water, and dried. Black carding wax about an eighth of an inch thick is now 
added to the full width and length of the occlusal surface of the compound occlu- 
sion rim. The articulator is now closed on the black wax, making an- indenta- 
tion of the lower teeth into the wax. If the opposing cast is wet, the step is made 
easier. 

The baseplate with its compound rim and carding wax addition is now placed 
in the patient’s mouth. The patient is instructed to open the mouth and move the 
jaw to either the right or left and close slowly until contact is made between 
the lower teeth and the carding wax on the upper compound rim. After contact 
has been made, the patient is instructed to close the jaw and draw back to centric 
position. The lower teeth cut their paths into the soft wax. The compound in the 
central fossae acts as a guide to preserve the cusp height. It is frequently 
desirable to have the patient make this motion a number of times, with very gentle 
closures into the wax, in order to avoid tearing it away from the compound. 

This movement is made in both right and left lateral excursions. They result 
in a series of grooves or channels in the black wax which allow free passage 
of the cusps of the lower teeth. When right and left lateral excursions have heen 
completed, the operation is repeated for protrusive movements. Care is taken 
that the patient does not move too rapidly nor too forcefully at any time. 


STONE CUSP PATHS 


The baseplate, with its adhering compound occlusion rim and black wax 
addition, is removed from the mouth. It is sprayed to remove any adhering saliva 
or mucus and then washed in room temperature water. A small mix of artificial 
stone is now made and vibrated into the wax paths of the cusps to the depth of 
approximately 10 mm. 

After the stone has set, the baseplate and the stone cusp path record are 
placed on the upper cast, the lower cast and its mounting plate or bow are re- 
moved from the articulator, and a second lower mounting plate is attached. Plaster 
is then added to the lower mounting plate to a height sufficient to make contact 
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with and attach to the undersurface of the stone cusp path record. The articulator 
is closed until easy contact is made by the incisal guide pin. 

After the mounting plaster has set, the lower cast, which was poured into 
the wax paths, is separated from the wax paths on the upper baseplate. If a 
Gysi Simplex articulator is used, this is best accomplished by loosening the thumb 
screws on both the upper and lower mounting plates and withdrawing the in- 
strument from the mounts. The upper cast is removed from the baseplate, and, 
either by the use of warm water or by carefully forcing a knife blade between the 
compound and the black wax, the new occlusal cast of the paths of the cusps is 
separated, leaving it attached to the lower mounting plate. 

All of the black wax is washed away with hot water. This cast is allowed 
to dry, and the surface of the stone is coated with Sandarac varnish to prevent 
injury when it is used for spotting in the occlusion later in the technique. 

At this stage of the technique, we have the upper cast mounted on the 
articulator and two lower casts. One is a duplicate of the lower teeth of the 
patient, and the other is a replica of the cusps of the lower teeth in their various 
functional excursions. Both of these lower casts are mounted in proper relation 
to the upper cast. 

The upper cast and the original lower cast are now replaced on the articu- 
lator. The lower cast is given a coating of Sandarac varnish in order to prevent 
the wearing away of the stone cast. The upper teeth are set on baseplate number 
1, the original occlusion rim which was used in obtaining the tentative centric re- 
lation and vertical dimension. The anterior teeth are set for esthetics, and the 
posterior teeth are ground and adjusted to centric occlusion only. 

The setup is tried in the mouth and checked for esthetics and centric rela- 
tion. Since the teeth have not yet been ground for mandibular excursions, tooth 
contacts in eccentric positions will be incorrect. Centric relation only should be 
checked. 

After the trial setup has been checked and found satisfactory, it is removed from 
the mouth and carefully washed in room temperature water. 


PERFECTION OF THE OCCLUSION 


The “split-cast’’ technique is used, so the upper cast can now be removed 
from the upper arm of the articulator and the denture processed. After processing, 
all excess material and plaster are cleaned from the denture and the cast. The cast, 
with the denture still on it, is returned to the upper arm of the articulator. Centric 
occlusion is checked. If interference exists which prevents proper closure in 
centric position, the interference is removed with small stones coated with glycerin. 
The interfering points are located by covering the occlusal surface and _ incisal 
edges of the stone teeth on the lower cast with a staining material, such as Prussian 
blue, in linseed oil. The articulator is closed gently, and the spots on the denture 
teeth where interference exists are indicated by blue marks. 

After the occlusion has been corrected for centric position, the lower mount- 
ing plate and cast are removed from the articulator, and the chew-in cast is 
placed in position on the articulator. The chew-in cast is a replica of the paths 
of movement of the lower teeth. 
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The surface of the chew-in cast is coated with a thin coating of the solution 
of Prussian blue. The articulator is gently closed, transferring the blue stain to 
the denture teeth at the points of interference. These spots are carefully ground 
away with small stones which have been soaked in glycerin. This procedure is 
repeated until the incisal guide pin of the articulator prevents further closure. This 
procedure will, of course, result in some odd effects on the occlusal surfaces of 
the teeth. Some of the buccal or lingual cusps of the upper teeth may be com- 
pletely ground away in order to permit closure of the articulator. 

Such a result is necessary, however, as the interference must be removed 
by grinding away the upper teeth in order to allow for the free movements of 
the lower teeth. 

If this interference is not removed, the upper denture may be dislodged in 
function, trauma and subsequent resorption of the maxillary ridge may occur, 
and considerable soreness may develop under the upper denture. 

After all interference which would prevent proper closure of the articulator 
has been removed, the upper cast is taken from the articulator. The cast is 
carefully removed from the inside of the denture, and the denture is polished. 


In all our denture work where milling or grinding or both have been used, 


we always recut the occlusal surface of the teeth with small stones which have been 
soaked in glycerin. We thus restore the main and supplemental grooves and 
ridges and re-establish the cutting edges. 
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THE PHYSIOLOGY OF THE MUSCLES OF MASTICATION 
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N HIS history of the American Physiological Society, Howell“ wrote: “From 

Galen to Lavoisier physiology won its chief victories by the use of the experi- 
mental method, but it did not become established as a separate experimental science, 
after the pattern of physics and chemistry, until well into the nineteenth century. 
Its foundations were laid, roughly speaking, in the second quarter of the century, 
largely by the work and influence of Johannes Muller in Germany and Magendie 
and Bernard in France. Other European countries followed this lead in due 
course of time. In the United States there were individual workers who soon 
felt the influence of the new movement, but the full recognition of physiology as 
an independent science, with laboratories and techniques of its own and facilities 
for the training of specialists in the subject, did not occur until the latter part 
of the seventies, when nearly simultaneously three such laboratories were organized, 
one at the Harvard Medical School under Henry P. Bowditch, one in the Graduate 
School of the Johns Hopkins University under Newell Martin, and one a little 
later in biochemistry, or physiological chemistry as it was then called, in the chemical 
department of Yale University under Russell Chittenden. In 1876 Michigan 
conducted a laboratory under Victor Vaughn.” 


William Henry Howell, whose influence has been felt almost universally 
in the circles of physiology, had the unique advantage of learning the major trends 
in the subject since he served under Henry P. Bowditch of the German school 
and Newell Martin of the English school. Howell was the first American to 
write a comprehensive textbook on the subject in the postlaboratory period, and 
he has influenced more men in American medicine than any other physiologist 
of our time. His works have been revised and presented again in textbook form 
to attest the greatness of this outstanding pioneer in American physiology who 
was active in the field until his untimely death in February, 1945. 


Time does not permit tracing the development of physiology in all modern 
schools, but progress it will, so long as it is kept in the realm of science and out of 
the field of conjecture. 

Sechenov™ stated and Sherrington” later emphasized that we cannot stress too 
much the preoccupation of the brain with muscle since any path traced in the 
brain leads directly or indirectly to muscle. Further says Sherrington: “The 
essential service of muscle to life is quickly and reversibly to shorten so as 
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to pull. Its shortening is called contraction. The importance of muscular contrac- 
tion to us can be stated by saying that all man can do is move things, and his 
muscular contraction is his sole means thereto.” 

Muscle may be considered as a machine which converts potential energy 
of a chemical nature into mechanical energy. The dynamics of motion is con- 
cerned with the operation of the leverage system. Vertebrate motion is, by 
means of skeletal levers, acted upon or powered by muscles. This combination 
affords smooth, coordinated bodily motion provided the nervous system, muscular 
contraction, and mechanical utilization of muscular forces act through joints 
upon a bony lever system. 

There are few disorders that originate in muscle, but there are many nervous 
or neuromuscular disorders which result in loss, in various degrees, in the use 
of muscle. Curtailment in function may involve complete or partial paralysis 
or reduction of coordination. Muscle without nerve innervation is useless and 
is subject to structural and metabolic changes, either permanently or temporarily, 
depending upon whether nerve regeneration occurs. Polio is an outstanding 
example. 

The concept of the motor unit enters into muscle physiology. The unit 
consists of a single motoneuron, its axon, and the group of muscle fibers innervated 


by a single axon. The single muscle fiber does not represent the unit, but rather 


the total number of fibers innervated by the single axon of a single motoneuron. 
Elftman" calculated that there are about one-quarter billion individual skeletal 
muscle fibers in the body, of which skeletal muscles comprise about one-half 
the body weight. Since there are only some 420,000 myelinated nerve fibers in 
all the ventral roots of the human spinal cord, it is obvious that all of the 
individual muscle fibers cannot be supplied by an individual motor nerve fiber. 
The axon from each motoneuron (ventral horn cell) branches many times, before 
and after entering the body of a muscle, thus innervating a number of muscle 
fibers. The innervation ratio varies considerably in different muscles, and the 
size of a motor unit is indicated by the innervation ratio—the number of muscle 
fibers in one motor unit. The smaller innervation ratios permit greater delicacy of 
action. The extrinsic eve muscles have been reported to contain as few as three 
to six fibers per motor unit. Eccles and Sherrington” found 200 to 650 motor 
units per muscle in the leg muscles of the cat. Available evidence seems to indicate 
that motor units are spread through the muscle in fractional small bundles rather 
than 1n one single bundle. 


CHANGES ACCOMPANYING MUSCULAR RESPONSE 


When a muscle is effectively stimulated, a number of almost instantaneous 
changes take place. It shortens or attempts to shorten, and at the same time 
electrical, structural, chemical, and thermal changes occur. These changes are 
reversible and of such suddenness that Fenn” called them “explosions.” They 
can repeat themselves after very brief intervals and result in cycles of contraction 
and relaxation. Contraction invariably results in the production of tension, which 





= J. Pros. Den. 
702 samuel November, 1951 
is the fundamental property of muscles. Shortening or contraction under constant 
load is classified as isotonic. Contractions in which the muscle does not shorten 
are classified as isometric (according to Fick). 


Structural Changes.—Evidence indicates that the complex hydrophilic colloid, 
actomyosin, is the substance that endows muscle with the property of contractility. 
Muscle contains about 10 per cent of actomyosin which is located in the myofibrils 
which, in turn, occupy about 60 per cent of the volume of the muscle fibers. 


Electron microscope studies show that the myofibril is built of bundles of 
small filaments extending continuously in straight lines parallel with the fibril 
axis. The filaments remain straight and do not coil or fold on themselves during 
contraction, and it is therefore concluded that they must shorten in contraction. 
These myofibrils have the appearance of regularly alternating discs or bands 
of different optical properties called the isotropic or I and the anisotropic or A 
bands. Each pair comprises a sarcomere, and the difference in optical properties 
produces the cross striations. The polypeptide chains which form the molecules 
of fibrous proteins show different internal structural configurations when they 
are in the extended, nonextended, or supercontracted state. Thus, contraction 
and length changes of muscle are the result essentially of changes within filaments, 
consisting possibly of a folding of the molecular chains from which the filaments 
are built, rather than disorientation of the filaments. Buchthal’ has shown that 
both the I and A bands actively participate in contraction. The A band occupies 
some 60 per cent of the sarcomere compartment in a resting muscle. During 
isometric contraction, the A bands shorten and the I bands lengthen so that 
both bands occupy about equal portions of the sarcomere. 


It is reported that the calcium, magnesium, and potassium of the muscle are 
concentrated in the A bands and that during contraction there is a redistribution 
of the A substance along the actomyosin filaments toward the I bands. In resting 
muscle, the adenine derivatives are preferentially localized in the I substance; 
however, during contraction, these adenine derivatives migrate toward the A band. 
Electrical changes follow what appears to be a normal pattern for both muscle 
and/or nerve tissue under stimulation. 


Mechanical Changes.—The basic mechanical changes associated with con- 
traction are the development of tension and shortening of the muscle fiber. One 
of the factors that determine the tension produced by muscle at any given time 
is the number of fibers or motor units activated by a given stimulus. If the 


response of a whole muscle could not be fractionated and either all or none of 


it contracted, our movements would be grotesque and hazardous indeed. (Polio 
again exemplifies this.) One of the most fortunate happenings for us is that 
gradation of contraction and movement is possible, and it is based on the number 
of units responding. The total amount of tension exerted by the muscle represents 
the sum of tensions of the individual active motor units. The parallel and pennate 
arrangements of the muscle fibers permit the mechanically additive effect of 
increasing the number of units that are recruited into activity. 
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RELATION BETWEEN LENGTH, TENSION, AND SHORTENING 


Skeletal muscle is elastically extensible. When a resting muscle is stretched, 
the tension increases progressively as the fibers are lengthened, in a manner 
indicating that resting tension is an exponential function of the length. Evidence 
favors the viewpoint that the actomyosin of muscles does not exert any resting 
tension upon stretch, but that the sarcolemma surrounding each individual muscle 
fiber and the muscle connective tissue, the endomysium and perimysium, are 
probably entirely responsible for the resting tension. It seems, therefore, that 
the elasticity of unstimulated stretched muscle is due to the sarcolemma and 
that at rest the actomyosin acts in a plastic manner. The alkalinity, rate of resting 
metabolism, and stimulation threshold are increased in stretched muscle. 

During contraction, the long polypeptide chains actively exert tension and 
resist stretch. The relation of the tension developed to the length of a contracting 
muscle is important because it represents a dynamic characteristic of muscle. 
This relationship is a fundamental one in the studies of the dynamics of motion 
in man. The rest position of a muscle is close to the maximum extended length. 
From the standpoint of exerting tension, the muscles function most efficiently at 
rest lengths.” The tension of a contracting muscle increases with length over 
the limits of physiologic utility. 

In the body, the shortening of the individual fibers as well as the muscle as 
a whole can be hardly more than 50 per cent of the resting length because of 
the anatomic limitations of the joints and the resistance of antagonistic muscles. 
When isolated fibers are allowed to shorten to greater extents than this, irreversible 
changes in the properties of the fiber take place. Such fibers are no longer capable 
of relaxation but retain the length to which they are allowed to shorten. This 
condition is called the ‘delta state’ by Ramsey and Street." 

The influence of frequency of stimuli on the development of tension or 
degree of shortening of the muscle is particularly conspicuous when a series of 
repeated stimuli is applied with a rate high enough to cause summation of con- 
traction. When the frequency rate is high enough to cause complete mechanical 
fusion, a sustained smooth response, tetanus, is obtained. The tension during a 
tetanus may be four times that of a single twitch. Tetanus may be complete 
or incomplete. Complete tetanus is smooth; incomplete tetanus is undulatory or 

jerky. Twitch is the mechanical response to a single stimulus. 

The form of a twitch contraction curve is similar for all skeletal muscles, 
but the contraction time varies considerably among different types of muscles. 
Usually the “pale’’ muscle is considered fast, and the “red’’ muscle is considered 
slow. This color is due to myoglobin in the sarcoplasm, and red fibers contain 
a larger proportion of sarcoplasm to myofibrils than does pale muscle. 

Contractions can also be graded by variations in frequency of stimuli. Motor 
nerves may be stimulated simultaneously ; however, the motor impulses are highly 
asynchronous. This fact is evident in the smoothness in the grading of muscular 

responses. The smooth chewing action in mastication of food and the rhythmic 
movements in speech attest to this smoothness of muscular responses. Tongue 
movements exemplify this smoothness. 
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With parallel arrangement of fibers or fiber bundles, the total amount of 
tension that a muscle can exert under optimal conditions is a function of the 
total number of fibers. It is proportional to the cross section of the bundle 
aggregate or the physiologic cross section. To do work, a muscle must shorten, 
and the work done by a muscle is equal to the tension developed times the distance 
through which it shortens. The realizable work is also dependent upon fiber 
length. In man this varies from 5 mm. to 453 mm. Parallel-fibered muscles in 
human beings can shorten to about 57 per cent of their stretched length. In 
pennate muscles the excursions are less. Elftman" and the recent studies on 
human locomotion in connection with research on prosthetic devices done by the 
University of California afford excellent sources of information for analysis of 
the dynamics of motion, the effective utilization of the forces of muscular contrac- 
tion, and the interrelationship of the geometric arrangement of the bony levers 
and the dynamics of muscle contraction. 


GRADATION OF MUSCULAR ACTIVITY 


Muscles are called upon to exert tensions and do work ranging from very 
delicate and highly skilled operations involving barely perceptible movements 
to heavy exertions with large expenditures of energy. The nervous system takes 
over the function of integration of muscular activity that results in posture and 
purposeful movements. The structural organization of the muscle as a whole 
and the properties of the contractile substance, actomyosin, are responsible prin- 
cipally for gradation of contraction. 


ALL OR NOTHING RELATION 


In biologically conducting systems, such as nerve, skeletal, and cardiac muscle, 
propagation of the impulses involves a refractory period for the passage of the 
impulse during which the tissue is inexcitable. Skeletal muscle contractions 
are graded on the basis of the number of active fibers and the fact that each fiber 
comtracts maximally or not at all. Bowditch® formulated this theory in 1871. 


Muscle, compared to nerve, contracts as well as conducts and follows the 
all or nothing relation response, and this appears early in the chain of events 
that leads to contraction. This infers that maximal contractions of a single 
fiber, motor unit, or whole muscle can vary significantly with different kinds of 
stimuli and under the different conditions that normally obtain during natural 
muscular activity. Spontaneous activity in muscle is termed fibrillation while 
fasciculation is the term used for spontaneous responses of nervous origin. 


SMOOTH MUSCLE 


Smooth muscle can not be overlooked completely since it is found to participate 
with other tissues to form organs which have different functions in the body. 
Smooth muscles vary from organ to organ in physiologic properties and histologic 
organization. Only the property of contractibility is common to all smooth muscles. 
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Bozler” has suggested a classification of smooth muscles which is based on the 
degree of dependence of activity on motor nerves. He proposed two groups: 
“those which are activated by true motor nerves and those which are rhythmically 
active by virture of their own automaticity.” 

Smooth muscle may be considered as a more primitive form of effector organ 
as compared with skeletal muscle, the difference being on the organizational and 
regulatory levels. 

The elongation of an antigravity muscle by less than 1 per cent of its 
length stimulates the muscle spindles, and a sustained reflex contraction results, 
according to Best and Taylor.’ 

Posture is maintained for long periods of time with little or no evidence of 
fatigue, e.g., in the maintained closure of the jaws due to the character of tonic 
contraction where the increase in metabolism is less than in the case of ordinary 
contraction which results in movement. This economy of energy is effected through 
muscle fibers contracting in relays, and not all at one time. 


MUSCLES OF MASTICATION 


It follows that the mandible is depressed and elevated chiefly by the action 
of four muscles: the external pterygoid, the masseter, the internal pterygoid, 
and the temporal. It has been shown that these muscles do not act singly, but 
as a group, and their action is continuous.** 

The mandible is moved by the action or interaction of the muscle groups 
as follows: The initial movement of depression is started by the depressor portion 
of the group, but the other portions of the group do not remain quiescent, for 
they are acting as a resistance. The more the mandible approaches the position 
from which it will be elevated, the more do these portions of the group tend to 
contract, so that when this position is reached the muscle groups are in a state 
of equilibrium. The depressor portion now tends to relax, and the elevator 
portion tends to contract more strongly. Elevation is opposed, therefore, by the 
gradually increasing resistance of the depressor portion of the group until the 
teeth are firmly occluded, the two portions being again in equilibrium. This 
sequence of rhythmic contractions and partial relaxations continues and perfect 
balance results.‘ 

We have come to think of a muscle in a position of rest as at its greatest 
length, whereas a moment’s reflection should tell us that if one muscle shortens 
in function, its antagonist must lengthen. ‘Therefore, in our joints, the arrange- 
ment of the flexors and extensors is such that contraction of one will move the 
bone against the elastic tension of the antagonists. Sherrington” explained how 
the interaction was possible by his demonstration of reciprocal innervation and 
reciprocal inhibition, showing that the nervous stimulation that causes a group 
of muscles to contract also conveys to the antagonistic group an inhibitory reflex 
that permits this group to lengthen. The muscles that become lengthened do 
not relax completely, and the remaining tension imparts smoothness to the move- 


ments." 
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Niswonger’ and Gillis’ contended that the true vertical dimension of the 
face exists when the teeth are separated and the mandible is at rest. Niswonger 
defined it as “that position of the mandible in which it is involuntarily suspended 
by the reciprocal coordination of the muscles of mastication and the depressor 
muscles, with the upper and lower teeth separated, or the neutral position of 
the mandible.” Muscles function most efficiently at rest length. 

The masseter and temporalis muscles are featherlike muscles. This means 
that they are composed of short fibers and not long fibers, and, therefore, the 
contraction and extension capacity is limited, too. Furthermore, the force that 
can be exerted depends upon the distance moved, as shown by Ramsey and 
Street’ in their studies with frogs. 


Muscles move 60 to 80 per cent of their maximum range of movement ; there- 
fore, the maximum force of occlusion should fall within these limits. Dr. G. V. 
Black determined the force of the occlusion factor at a fixed vertical dimension 
by use of his gnathodynamometer. Boos” developed his bi-meter for this purpose. 
As I understand it, Boos operated this instrument as follows: (1) Determine the 
point of maximum force, the power point, and use 60 to 80 per cent of this distance 
(vertical dimension) ; (2) employ a rest space of 1.5 mm. in the area of the first 
molars, or approximately 3 mm. extraorally (Thompson® says 3 to 4 mm.); (3) 
determine the horizontal centric position in relation to the maximum power point. 
Here a “neutral” position is the one sought. Rest position and the maximum 
power point coincide and are at the same point in about 65 per cent of the cases. 

It appears that the muscles’ of the dental mechanism run true to form with 
the muscles found throughout the body, are governed by the same influences, and 
respond in a similar manner. 

The physiologists have given us definite data on the activity of the muscles 
of mastication. We learn from these men the exact action of the muscles with 
which we are most intimately concerned. From this knowledge we can determine 
the vital factors for dentures, the basis for establishing the degree of opening, 
and the development of the maximum biting force in denture construction. Gysi 
determined the average force of the principal muscles which provide the biting 
force as follows: temporal, 60 pounds, masseter, 52 pounds, and internal ptery- 
goid 32 pounds, individually. When coordinated properly, considerable power 
is generated, and this raises the problem of the force on the denture mechanism. 

The important point in muscle function is that because of the points of origin 
and insertion of these muscles and leverage, there is a certain point at which 
maximum force can be developed. When this distance is either increased or 
decreased, this force is lessened. 


CONCLUSIONS 


1. Muscle may be considered as a machine which converts potential chemical 
energy into mechanical energy. 

2. Muscular reaction is under the control of the nervous system and responds 
to the extent that the nerves stimulate the motor units. 
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3. When a muscle is effectively stimulated, the muscle contracts or attempts 
to shorten, and almost simultaneously changes occur of electrical, structural, 
chemical, and thermal nature. 

4. There are several gradations of muscular activity ranging from very 
delicate and highly skilled operations to heavy exertions with large expenditures 
of energy. 

5. Skeletal muscle contractions are graded on the basis of the number of 
active fibers and the fact that each fiber contracts maximally or not at all. All 
fibers in a muscle do not of necessity contract simultaneously, but only as activated 
by impulses or stimulation from the nerves. 

6. The extent of the contraction of the muscle as a whole depends upon 
the number of individual fibers involved. 

7. Reciprocal innervation of the opposing muscles causes muscular interaction 
which results in a state of equilibrium between the opposing muscle groups. 
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DISCUSSION 


The Physiology of the Muscles of Mastication, by 
George E. Emig, D.D.S. 


Louis S. Buiocx, D.D.S. 
Louisville, Ky. 


R. EMIG’S paper shows the result of many hours of intense study. It 
D constitutes a handbook of physiology of muscle, condensing in a short article 
information resulting from his digging into nineteen bibliographical references, 
none of them light reading. This paper could serve as a reference book for us all. 

As a clinician looking for practical applications of this physiology lesson, 
there are a few questions I should like to ask the essayist: 

Describing what Ramsey and Street call the “delta state,” you say that 
“ . . the shortening of the individual fibers as well as the muscle as a whole can 
be hardly more than 50 per cent of the resting length. . . . When isolated fibers 
are allowed to shorten to greater extents than this, irreversible changes in the 
properties of the fiber take place. Such fibers are no longer capable of relaxation 
but retain the length to which they are allowed to shorten.” In a patient whose 
occlusion has been in a functional excentric state over many years (a distorted jaw 
relationship ), do you believe some fibers could have become shortened to more than 
50 per cent of their resting length? If so, once occlusal interferences are removed, 
by grinding or extraction, wouldn’t that permanent change in length of some fibers 
have an influence on the restoration of centric and rest position? Wouldn't 
that alter our concept regarding constancy of the rest position throughout life, 
except for interferences? 


Dr. Emig’s Answer: No, I do not think some of the fibers were shortened 
more than 50 per cent of their resting length for a prolonged period. The 
masseter and external pterygoid muscles are the ones chiefly affected, I believe, 
and due to the factor of a few fibers being affected until fatigued, then other fibers 
becoming activated by reciprocal innervation, the entire muscle is not tensed at 
the same time. If it were muscular, I think temporomandibular soreness would 
occur before the muscles would become set in this abnormal position. 


No, this would not influence the centric and rest positions. 


No, this would not alter my concept regarding constancy of the rest position. 


Dr. Block: In loose articulations, with extreme or exaggerated condylar 
movement, where the condyle slides anteriorly beyond normal limits on the 
articular eminence and posteriorly in close proximity to the anterior tympanic 
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plate, I have been under the impression that there has been loosening or tearing 
away of ligamentous attachments, or separation of the meniscus either in its upper 
or lower relationship. These cases give the impression of a lessening of muscular 
contractility. Is there any muscular involvement in such a case, or are the changes 
found entirely in other tissues ? 

Dr. Emig’s Answer: It seems to me that this condition is not muscular but 
ligamentous in involvement. Offhand, I would say the sphenomandibular, stylo- 
mandibular, and temporomandibular ligaments are affected. 


Dr. Block: On the basis of your study and knowledge of a normal functioning 
set of muscles of mastication, can you suggest to the prosthodontist any method 
of maintaining that normal state, other than securing proper vertical dimension, 
centric occlusion, and balanced occlusion free of interference ? 

Dr. Emig’s Answer: Perhaps I do not grasp the full intent of this question, 
but it is my opinion that a periodic checkup on dentures by the adjustment of 
the occlusion, rebasing, or remaking as necessity demands is necessary to maintain 
the normal state. The life span of dentures is definitely limited. There are no 
permanent dentures. 
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PARTIAL DENTURE PLANNING WITH SPECIAL 
REFERENCE TO STRESS DISTRIBUTION 


CapTaAIN ARTHUR R. FRECHETTE, DENTAL Corps, 
UNITED STATES NAvy 


Head of the Prosthetic Department, United States Naval Dental School, 
National Naval Medical Center, Bethesda, Md. 


HE restoration of the partially edentulous mouth presents the challenge 

to re-establish masticatory efficiency, esthetics, and comfort in a manner 
which will promote and perpetuate oral health. Since we require that the re- 
maining teeth and edentulous ridges assume abnormal functions and sustain 
greater stress than was intended of them by nature, we should make the preser- 
vation of these tissues one of our paramount objectives. Unfortunately, the 
field of partial denture service is strewn with ill-fated abutment teeth and appli- 
ances which have been short-lived in the transition to full dentures. We are 
all too familiar with those appliances which have caused progressive loss of the 
abutment teeth—where new abutments have been utilized and soon lost in their 
turn. Many of these dentures which were intended to give lengthy service 
became temporary appliances because important biomechanical factors were ignored 
in their planning. If the relationship between the biologic behavior of the 
oral structures and the mechanical influence of the denture is not recognized, 
the denture often contributes toward the rapid disintegration of the tissues. 
Failure invariably occurs when the denture subjects the tissues to stresses or 
loads which are greater than they are able to bear. 


The successful partial denture cannot be produced by the skillful application 
of techniques alone. It must be conceived and constructed upon the knowledge 
of oral and dental anatomy, biology, histology, pathology, physics, and their 
allied sciences if the oral tissues are to be preserved and the missing teeth properly 
restored. The successful denture complements the remaining natural teeth, 
cooperates with them in function, and extends their useful life. It acts as 
a physiologic part of the masticatory mechanism. 


Before any rehabilitation procedures are attempted, pertinent information 
must be gathered to provide the evidence necessary to arrive at an accurate 
diagnosis and develop a sound treatment plan. After the patient’s general 
health, denture history, and attitude are noted, oral and roentgenographic ex- 
aminations are made and study casts prepared. Since this is the point where 
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the success or failure of the case may be determined, it is important that the 
examination be carefully conducted and be complete in every detail. Many 
important factors may be observed in examining the oral cavity, adjacent struc- 
tures, and study casts. Among these are the relationship of the jaws, character 
of the occlusion, position and mobility of the teeth, condition of the soft tissues, 
and the need for preparatory treatment. 

Mouth preparation should include: a thorough prophylaxis, equilibration 
of occlusion, removal of diseased or unserviceable teeth, reduction of tori and 
bulbous tuberosities, elimination of flabby tissue from the ridges, restoration 
of carious areas, and the recontouring of teeth to create rest seats and to reduce 
unfavorable undercut areas. Frequently, periodontal treatments are required 
to return the investing tissues to an optimum condition of health. If the abutment 
teeth show bone loss or mobility which indicates that, individually, they 
would not be able to assume the additional burden of stabilizing the denture, 
they should be joined to adjacent teeth by crowns, bridges, or other restorations. 
This produces a splinting effect with the teeth mutually reinforcing each other, 
thereby providing multiple abutments which are well able to withstand stress. 

In extensive restoration cases and where occlusal disharmonies are evident 
or suspected, the study casts must be mounted on an adjustable articulator for 
proper analysis. A face-bow transfer is used to orient the maxillary cast on the 
instrument. The mandibular cast is mounted after centric relationship of the 
mandible to the maxilla has been obtained by the use of a wax index or other 
means which register the relationship without bringing the teeth into contact. 
Tooth contact is not allowed because malaligned teeth or interfering cusps 
tend to guide the mandible out of centric relation, displacing the heads of the 
condyles from their proper positions in the glenoid fossae. 

If examination of the mouth and study casts reveals that the loss or 
drifting of teeth has actually caused the mandible to assume a position where 
centric occlusion is not in harmony with centric relation, a new occlusal pattern 
may have to be established by operative or prosthetic means. The new 
occlusion must allow the mandible to return to true centric relationship upon 
closure. When this is done, patient comfort is promoted, and the danger of 
traumatic reactions about the teeth and within the temporomandibular joint 
is greatly reduced. 

Although a balanced occlusion is not imperative with a full complement of 
natural teeth, it is desirable in the partially edentulous mouth for equalization of 
stress. Where cuspal imbalance or interferences are noted in centric or ex- 
centric positions, adjustments are made by selective grinding. These corrections 
should be made in such a way that the desired occlusal vertical dimension is 
maintained and so there will be balanced occlusal harmony of both natural 
and artificial teeth in the completed case. 


VERTICAL DIMENSION 


In the writings of Niswonger’ and Thompson** and Brodie,’ we find an essential 
guide for the vertical dimension to be used for rehabilitation, especially where the 
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occlusion is to be “restored.” The investigators found that, for each person, 
the physiologic rest position of the mandible is constant throughout life. Since 
this position is not dependent upon age or the presence of teeth, it is a valu- 
able basic landmark. It establishes the lower limit of the free-way space which 
exists between natural or artificial teeth of opposing arches when the jaw is 
at rest. Although the amount of this space varies considerably from person 
to person, it has been shown that the minimum amount of free-way space 


Fig. 1.—The postcervical muscles, muscles of mastication, depressors of the mandible, 
and infrahyoid muscles form a chain with the cranium, mandible, and hyoid bone interposed. 
Equilibrium of the muscles at rest maintains the anteroposterior position of the head and 
the physiologic rest position of the mandible. 
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Fig. 2.—The difference between the rest vertical dimension and the occlusal vertical dimension 
indicates the amount of free-way space present anteriorly in the midline. 
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which is tolerable is approximately 3 mm. This indicates that the acceptable 
occlusal vertical dimension for each case should be at least 3 mm. less than 
the rest vertical dimension. We must remember that, although 3 mm. is con- 
sidered to be the average minimum free-way space necessary, many patients 
do require more and that it is always best to compromise on the side of slight 
overclosure if the tolerable opening is at all in doubt. Reduction of the space 





Fig. 3—Use of the large occlusal area on the right side would result in overloading of 
the ridge. Proper reduction is obtained on the left by substituting a bicuspid for the first molar. 


Fig. 4.—Tipping leverages and strain on abutment teeth result when restored teeth are 
placed outside the ridge. The leverages are eliminated by setting the teeth on the ridge 
or slightly to the lingual side as shown on the right. 


by unduly increasing the vertical dimension of occlusion brings the teeth into 
premature contact during mastication and swallowing. This repeatedly subjects 
the periodontal membrane and bone to extremely damaging forces. If dentures 
are present, the ridges are traumatized and resorption ensues until the minimal 
free-way space is re-established. 
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CONTROL OF FORCES OF MASTICATION 

No step is more important in planning the denture than that of determining 
the means by which the forces of mastication may be controlled and distributed 
most favorably among the remaining teeth and edentulous ridges. If the denture 
transmits forces which are within the physiologic limit of tolerance of the 
tissues, the effect will be that of beneficial stimulation. However, if the stresses 
produce overstimulation, trauma will result, and retrograde processes will follow. 
The information obtained through the oral and roentgenographic examinations 
provides the knowledge necessary to determine the ability of the individual 
teeth and ridges to tolerate the additional loads to be imposed upon them by 
the denture. This knowledge must be incorporated into the design of the 
appliance for the ultimate preservation of the tissues. 
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Fig. 5.—A, Normal ridge and tooth relationships. B, Excessive ridge resorption 
increases the need for crossbite relationships. 

The two major factors involved in controlling the forces of mastication are, 
first, the reduction of the amount of force imparted to the denture during masti- 
cation and, second, the wide distribution of the forces to the tissues. 

The amount of force imposed upon the denture may be reduced by maintain- 
ing the sharpness of tooth cusps and by decreasing the size of the food table. 
The use of large molds of teeth should be avoided wherever possible. It is 
preferable to select smaller teeth or to reshape their contours so that minimum 
buccolingual and mesiodistal dimensions are obtained. Frequently, it is possi- 
ble to omit certain teeth from the arch or to substitute bicuspids for first molars 
in the setup. The force imparted to the denture may be further limited by 
setting the teeth in favorable positions in relation to the ridges. If the teeth 
are placed directly over the ridges or slightly to the lingual side of the crest 
of the ridge, denture stability is improved, and troublesome tipping leverages 
are eliminated. In some instances it is necessary to create end-to-end or crossbite 
relationships to maintain satisfactory tooth positions. This is often the situation 
with advancing age, where the dissimilar manner of resorption in opposing dental 
arches creates a difficult problem. Resorption of the mandibular ridge is 
rapid from the lingual aspect toward the buccal; this increases the width of 
the arch. Resorption of the maxilla is more pronounced from the buccal toward 
the lingual aspect; this decreases its width. The relative widths of the arches, 
therefore, become progressively less favorable, making the need for crossbite 
relations more urgent. 
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DISTRIBUTION OF FORCE 


Suitable means for reduction of force having been planned, the next require- 
ment is to determine the most favorable means of controlling and distributing 
force which the denture does receive. We readily recognize the need to resist 
forces tending to dislodge the denture. However, there is a general tendency 
in denture planning to give the factor of retention of the appliance consideration 
out of proportion to its real importance. Other forces which are potentially 
more damaging must receive their full share of attention. It is, therefore, 

















Fig. 6A.—A stylized pattern of mandibular movements associated with the chewing cycle. 
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fig. 6B.—Simplification of the chewing pattern into three major directions of movement. 


necessary to analyze all of the forces set up during mastication to determine 
the manner in which the stresses are imparted to the denture and passed on 
to the teeth and edentulous ridges. When this is done, we are better able to 
determine suitable means of countering these forces. 

While the term “forces of mastication” indicates the dynamic forces generated 
during function, it does not carry with it a graphic picture of the character 
of the forces. They are better understood and described when associated with 
the various movements of the mandible during mastication.‘ 
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Fig. 6C.—The opening movement of the mandible is accompanied by vertical forces which 
tend to dislodge the denture. Resistance to these forces is retention. 
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Fig. 6D.—The lateral swing of the mandible to the working side is accompanied with 
very little force. it may be disregarded in denture planning. 























Fig. GE.—Force set up by the third movement to penetrate the bolus of food is comprised 
of two main components. Resistance to the horizontal component is termed bracing, while 
resistance to the vertical component is called support. 
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For descriptive purposes we may assume that there are three principal 
directions of movement of the mandible during chewing. The first is a vertical 
drop of the jaw as the mouth opens to position a bolus of food. This move- 
ment is accompanied by forces which tend to dislodge the denture. These 
are countered by direct and indirect retainers on the appliance. The second 
direction of movement occurs as the mandible approaches the bottom of the 
vertical opening movement and swings laterally to engage the food on the 
working side. Very little force is associated with this movement, so it is 
disregarded in denture planning. The third, and final, movement is diagonally 
upward and inward as the bolus is penetrated and the teeth are returned toward 
centric occlusion. The force set up by this action is comprised of two main 
components, one horizontal, the other vertical. When these components of 
force are imposed upon the denture, they are transmitted by the denture to 
the tissues in the same manner that the weight of a man standing on a ladder 
is transmitted by the bottom of the ladder to the ground and by the top of the 
ladder to the surface against which it leans. In the case of the denture, various 
parts of the appliance pass the forces on to the teeth and ridges which must 
accept the additional vertical and horizontal loads. 


In considering the problem of countering the forces, we may refer to 
resistance to horizontal forces as bracing, while resistance to vertical forces against 
the teeth and ridges is called support. The term retention refers to resistance 
to dislodging vertical force. We may say then that there are three major factors 
involved in opposing the action of the forces of mastication. They are: bracing, 
support, and retention. 


BRACING 


Abutment teeth and ridges may be placed under great stress by horizontal 
forces set up during the diagonal closing movement of the mandible. These 
forces, which may be imparted by direct horizontal thrusts or by the shifting 
of free-end saddles, are potentially very damaging to oral tissues. On _ this 
account, the forces must be dispersed by bracing in such a manner that no 
tissue is taxed beyond its biologic limit. 


As a means of distributing the force and reducing strain in localized areas, 
all connectors between saddles, clasps, and other parts of the denture are made 
rigid. By doing this, we obtain the effect seen in the classical example of the 
fourteen-unit fixed bridge which gave years of service, in spite of the fact that 
it had only four abutments. The rigidity of this tvpe of appliance caused the 
teeth to act in unison during mastication, thus preventing damage to any single 
tooth. Likewise, when rigid connectors are used on the partial denture, force 
imparted to any point on the denture is transmitted throughout the appliance 
and delivered to all of the teeth and the edentulous ridges. Here, as with 
the fixed restoration, the mutual assistance of all parts greatly reduces the 
hazard of trauma. 
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In planning distribution of force by the partial denture, it is well to keep 
in mind the relative abilities of the tissues to bear stress. The denture design 
should either allow concentration of force in areas of greatest tolerance or 
provide wide distribution of force to insure that each tooth or area receives 
only the fractional part of the load it can withstand without damage. With 
poor ridges and weak teeth, it is imperative to obtain optimum ridge coverage and 
to utilize additional teeth for bracing. 

In those cases where we find that some of the abutments are relatively 
stronger than the others, the denture should be planned to deliver more of 
the horizontal thrust to the strongest teeth. Through the proper selection of 
retainers we can control the amount of force delivered to an abutment to 
some extent. This is possible because the different degrees of flexibility possessed 
by various types of clasps give each a different bracing potentiality. For 
instance, the cast circumferential clasp is relatively rigid and well suited to 
the strongest abutment teeth. It transmits most of the force it receives directly 


Fig. 7—The denture is well braced because rigid primary and secondary bars transmit 
horizontal force to most of the remaining teeth and to large areas of the edentulous ridge 
through the extensive saddles. 


to the tooth and so provides the best bracing effect. In contrast to this, many 
of the Roach-type clasps transmit force with less impact because of the flexibil- 
ity of their arms. These clasps have wide use because, by increasing or decreasing 
the flexibility, the amount of force transmitted may be varied to suit the biologic 
tolerance of the abutments. And finally, the least amount of force is delivered 
with the least impact when the unreinforced wrought-wire clasp is used. Although 
these clasps provide the poorest bracing, they are ideally adapted to protect 
the weakest abutment teeth. Frequently, tooth stability is improved rather than 
adversely affected by the denture when the clasps have been properly selected 
and applied. 

The value of saddles or other bases for further bracing should not be over- 
looked. They provide an excellent means of utilizing the slopes of ridges, the 
rugae area of the palate, and the surfaces of the tuberosities to oppose horizontal 
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forces. For the best bracing effect, saddles should be extended toe give wide 
coverage comparable to that used for a complete denture in the same relative area. 


When extensive saddles are used with rigid connectors and properly selected 
clasps, effective bracing is obtained, torque is reduced, and horizontal forces 
are controlled. 


SUPPORT 


The second major component of force associated with the diagonal closing 
movement of the mandible is directed vertically toward the ridges and the occlusal 
surfaces of the teeth. ‘The means by which this force should be distributed 
to the tissues is the subject of considerable controversy. The greatest differ- 
ence of opinion concerns the best method of utilizing tooth and ridge support 
when free-end saddle extensions are employed. The literature reveals that 
three major schools of thought seek to provide a solution to the problem.” One 
believes that functional basing of the denture will give the most satisfactory 


SEMI- RIGID 


FLEXIBLE 


Fig. 8.—Clasps classified for descriptive purposes according to the degree of flexibility 
they possess in relation to each other. 


results by making maximum use of the resilient mucosa. Another feels that 
stress must be broken between the saddle and the abutment for protection of 
the tooth. The third finds that wide distribution of force is essential to success. 
This latter method is undoubtedly employed more than all others combined 
by both the prosthetic specialist and the general practitioner. Because of its 
wide acceptance and adaptability to all classes of practice, the theories of 
broad distribution for the control and reduction of stress will be discussed here. 

The problem in the dispersal of the vertical forces of mastication is to 
obtain stability of the denture without overstimulation and destruction of the 
tissues supporting the appliance. If the support is insufficient, excessive move- 
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ment of the denture results, with settling of the saddles and loosening of the 
abutments. The vertical forces must therefore be positively controlled and 
countered by combined tooth and mucosa support through the use of multiple 
rests and adequate saddles. 

The rest acts not only as a stop to stabilize against movement of the denture, 
but also as a means of transmitting vertical force to the abutment. Since the 
stress is ultimately borne by the periodontium, it should be delivered to as 
many teeth as is practicable by the occlusal rests of clasps and by additional 
tests placed especially for dispersal of stress. 





Fig. 9.—Wide distribution of vertical stress is obtained by the use of a rigid connector 
with browd saddles and properly applied rests. The lingual plate permits bracing against 
numerous teeth and provides indirect retention. 


The direction in which the forces are applied to the abutment is extremely 
important. It has been shown that the investing tissues can best tolerate stress 
which is directed parallel to the long axis of the tooth On this account the 
rest seat is prepared at right angles and as close to the central axis of the tooth 
as possible so as to direct the force in the most favorable manner. This is 
readily accomplished in cast restorations where a box-type preparation can 
be made. However, precautions must be taken when placing the rest seat in 
the enamel. By cutting the seat spoon-shaped, the risk of penetrating the enamel 
is minimized, and the area is made somewhat self-cleansing. Polishing of the 
preparation reduces the hazard of decalcification. 

Rests should not be placed upon unprepared sloping lingual or incisal sur- 
faces of individual anterior teeth because, when masticating forces are applied 
to the denture, the rests tend to skid down the inclined surfaces, producing a 
wedging effect capable of rapidly moving the abutments out of position. Anterior 
teeth must receive the same careful preparation as do the posterior teeth for the 
placement of rests. The step-tvpe seat may be made in the mesial or distal angle 
of the tooth for the use of an incisal. rest, or the seat may be placed in 
the enamel of the cingulum for a lingual rest. Although both of these rests control 
the direction of force when they are properly applied, each has an outstanding 
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disadvantage. The incisal rest has the objection of being too far removed from 
the central axis, while the lingual rest is limited in use because the thinness 
of the cingulum enamel makes development of a positive seat difficult, if not 
impossible, in many instances. A more ideal preparation may be made in an 
inlay placed in the proximal and lingual surfaces of the abutment tooth. The 
forces are then positively controlled, and the hazard of caries is eliminated. 





Fig. 10A4.—The floor of the rest seat is made spoon shaped and at right 
angles to the long axis of the tooth. 





Fig. 10B.—Cuspid teeth prepared for the use of incisal and lingual rests. 


While individual teeth which support rests always require previous prepara- 
tion, groups of strong anterior teeth may occasionally be used without alteration 
to resist vertical stresses. By placing lingual straps, lingual plates, or palatal 
plates upon the cingula of these groups of teeth, the forces are dispersed over a 
large area. Although the load falls upon the teeth at an angle, trauma is pre- 
vented because the force is split into small components which can be tolerated 
by the periodontal membrane and bone surrounding each tooth. 
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The support gained from edentulous ridges gives the denture much of its 
stability, particularly where free-end saddles are employed. ‘The saddles must 
be well adapted and fully extended to utilize all .of the support available. The 
snowshoe effect, gained through wide coverage, protects the tissues by spreading 
vertical force over a large area. When the support is inadequate where the 
denture is borne largely by the resilient mucosa, a pump-handle action of the 
saddle occurs. This places the ridges and abutment teeth under excessive stress. 
If the adequacy of the support is questionable because of poor ridges or weak 
teeth, it is well to reconsider the size of the food table, tooth position, and 
other factors to determine further means of reducing the load which the tissues 
must resist. 





Fig. 11.—Vertical stress distribution is obtained by the use of multiple rests and the 
lingual plate. Force applied to the replaced incisors will be borne by all of the remaining 
anterior teeth. 


While opposing stress, the denture which is properly supported by the 
teeth and mucosa will produce a beneficial stimulation of the tissues. The in- 
tegrity of the periodontium and ridges will be preserved, and accuracy of adapta- 
tion will be prolonged. 


RETENTION 


The term retention indicates resistance to gravity, the pull of sticky foods, 
and the displacing effects of the tongue and cheeks on the partial denture during 
the opening movement of the mandible. The forces working to unseat the 
denture are not great in magnitude, but their constant or frequent application 
gives them the ability to cause damage. Adverse effects occur as a result of 
uncontrolled transmission of stress by the retainers to the abutments. 

To prevent soreness, movement, or loosening of the teeth by clasps, it is 
necessary to counter the force imparted by each clasp arm with a reciprocating 
arm on the opposite side of the tooth. The second arm must be strong enough 
to oppose the forces which are applied against it and must engage more than 
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180 degrees of the circumference of the tooth to retain the abutment in position. 
An additional advantage of this encirclement is that it cradles tilted teeth and 
neutralizes their natural tendency to tip farther. 

Nowhere is the need for proper reciprocation more necessary than in the 
clasping of single anterior teeth. Here, if a rest seat does not positively prevent 
the lingual arm of the clasp from skidding gingivally on the inclined surface 
of the tooth, wedging occurs in a labial direction. If the reciprocating arm 
is not provided or is inadequate, the periodontal membrane and _ labial plate 
of bone may be subjected te traumatic stresses which can lead to the eventual 
loss of the tooth. 





rig. 12.—Clasp arms embrace more than 180 degrees of the tooth’s circumference, and 
remain passive unless actively retaining the denture. 


Minor but annoying symptoms occasionally develop after the denture has 
been worn for a short period of time because of pressure from the clasps. If 
the balance between the arms of a clasp is upset by processing errors, careless 
adjustment, or accident, stress is exerted which produces soreness and a slight 
shifting of the abutment. In contrast, the well-designed and well-adjusted clasp 
assumes a passive or static condition after the clasp arms have passed over the 
height of contour and into the retentive areas of the tooth. No pressure is then 
exerted by the clasps except when they are actively retaining the denture. 

The pull of sticky foods and gravity exert a strong influence to unseat the 
denture from the ridges during mastication. When this pull is exerted on 
free-end saddles, the saddle acts as a working arm or lever whose fulcrum is the 
adjacent clasped tooth. The leverage amplifies the effect of the dislodging force 
and places the tooth under rocking stresses unless the rotating movement of the 
denture is restrained. Fortunately, the movement is easily controlled by the 
use of indirect retainers, which may be any extensions of the denture beyond 
the fulcrum point. Precautions must be observed, however, in the use of exten- 
sion fingers such as those commonly employed to control rotation. They should 
not be placed indiscriminately on the lingual slopes of individual anterior teeth 
because they produce undesirable thrusts similar to rests improperly placed 
on these teeth. Here again, it is preferable to use lingual or palatal plates 
to distribute the force to additional teeth. 
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The stabilizing effect of well-constructed direct and indirect retainers pro- 

tects the teeth, increases efficiency, and gives the patient a greater sense of confi- 
dence in the use of the denture. 


CONCLUSION 


No stereotyped technique or method of replacement is possible in partial 
denture practice because of the myriad of variations which occur in partially 
edentulous mouths. Each case must be evaluated according to its own physical 
and physiologic requirements and restored according to sound fundamental 
principles. 

Our training and experience have given us our present concept of restora- 
tion by relating the mechanical influence of the denture to the biologic behavior 
of the tissues. In applying this concept, we have the advantage of new materials 
and techniques which enable us to fabricate with fine precision any type of 
restoration which the case may require. However, we are seriously limited 
from further progress by lack of research to reveal the entire influence of the 
denture upon the oral structures. Many pertinent questions which may have a 
direct bearing on the rate and extent of advancement in this field remain to 
be answered. For example, we should learn from the compilation of scientific data : 
(1) How much can the functional stress on abutment teeth actually be altered 
by changes in denture design? (2) Does the breaking of stress materially con- 
tribute to prolonged preservation of tissues, or does it favor eventual retrograde 
changes because of overstimulation of the ridges? (3) Exactly how much is 
the vertical chewing force lessened when the size of the food table is reduced 
by one-fourth? (4) What are the exact horizontal and vertical forces resulting 
from masticatory function when various types of anatomic and nonanatomic teeth 
are used? 

The answers to these and many other questions must be provided to 
eliminate the unknown factors which play such a vital part in the success or failure 
of our partial denture service. 

Ultimate findings may prove our present concepts to be in error in some 
respects, but they will provide us with an accurate guide, and perhaps a new 
approach, to solution of the problems we encounter. However, in the interim 
we must continually strive to further our aim of providing the best possible 
restorative service with the knowledge currently available to us. 
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DISCUSSION 


Partial Denture Planning With Special Reference to Stress Distribution, by 
Captain Arthur R. Frechette, Dental Corps, United States Navy 


V. C. Smeptey, D.D.S. 


Denver, Colo. 


FIND very little to take exception to or to criticize in this paper, but I would 
like to elaborate on and emphasize a few important points. 

Dr. Frechette states the importance of providing a splinting effect to strengthen 
weak abutment teeth by joining them to adjoining teeth by crowns, bridges, or 
restorations. This is important, but it can be accomplished effectively, and much 
more simply, by providing embrasure spaces for additional spoon-shaped occlusal 
stops and retentive clasps on strong adjoining teeth. Then if the weaker teeth 
are eventually lost, they can be added to the denture very simply. 

The method described for establishing correct centric relation in abnormal 
or mutilation cases is excellent. But I would like to suggest that where centric 
and functional jaw relations are harmonious and acceptable, the worn facets on 
the remaining natural teeth can be used as a guide for the correct occlusal form 
for the teeth to be supplied. 

I ‘cannot agree fully with Niswonger, Thompson, Brodie, Gillis, and others 
that there is a physiologic rest position of the mandible that is constant throughout 
life, one that we can use as an invariable guide in establishing the correct occlusal 
position for all denture cases both full and partial. 

Our denture patients are asked to bring to the office one or more photographs 
that were made before they started losing their own teeth. One photograph 
should show the face smiling and one the face in repose. I assume that in the 
latter, the jaws are at the relaxed rest position. We measure with calipers from the 
base of the nose to the tip of the chin and from the base of the nose to the forehead on 
the photograph and observe this point in relation to the eyebrows. Then the 
calipers are used to make similar measurements on the patient’s face while the 
jaw is in a relaxed position. The. nose-chin measurements are compared pro- 
portionally. I find a marked discrepancy between these measurements in many 
cases. In one case this discrepancy was 12 mm. The fact that I am convinced 
that the relaxed rest jaw relation is not constant through life does not, however, 
detract from the importance of using the present relaxed rest position as a 
guide in our denture service. 

Dr. Frechette does a fine job in.covering his subject of stress distribution 
in partial denture service by treating it under the three headings of bracing, 
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support, and retention, but under bracing he makes one statement with which 
I do not agree. He advises the use of rigid connecting bars, and so forth, to 
prevent spring and torque and thereby prevent lateral harmful stress on the 
abutment teeth. With this, I agree thoroughly. Next he states: “ ... the cast 
circumferential clasp is relatively rigid and well suited to the strongest abutment 
teeth.” And for weaker teeth the more flexible Roach or round-wire clasps 
are advised. In my opinion, weaker teéth are best supported and conserved 
with the more rigid type of clasp, so that during heavy masticating stress, the 
only pressure that the tooth is subjected to is pressure upon the occlusal stop 
which is directed in line with the long axis of the tooth. The more flexible 
clasps, even though they may exert no harmful lateral stress when they are 
first made, are apt to get sprung or bent and may do a lot of damage before the 
fact is discovered. 

I agree with Dr. Frechette that tissue-borne partial dentures and _ stress 
breakers for extension saddles each have a place, and certainly each have devoted 
advocates; still the combination tooth and tissue-borne type, described in this 
paper, is undoubtedly more generally used, and I believe correctly so, when it 
is designed and constructed as is advocated here. 

We should not hesitate, in my opinion, to grind spoon-shaped occlusal rest 
seats in sound enamel on posterior teeth and inlocking notches or depressions 
on the lingual surfaces or distolingual angles of anterior teeth. When our patients 
are kept under control, their teeth checked, and their dentures serviced as they 
should be and when the teeth are given scrupulous home care, with a prophylaxis 
by dentist or hygienist every six months, these rest surfaces seldom decay. If 
they do decay, they can be filled at the time of these inspections. 

All partial dentures, especially those with extension saddles, should be 
checked at regular intervals for the need for rebasing and rebuilding of occlusal 
function. Kerr’s disclosing wax is most helpful in making these checks and 


corrections. 
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LINING UP MULTIPLE ABUTMENTS 
Leo Tatxov, D.M.D. 


Assistant in Dental Surgery (Periodontia Section), Beth Israel Hospital; Visiting 
Instructor in Prosthetic Dentistry (Crown and Bridge), 
Tufts College Dental School, Boston, Mass. 


HE merits of fixed bridgework have been discussed widely by numerous 

prosthodontists and periodontists.“* Until recent years, overhanging and 
faulty margins, inadequate and nonesthetic design for individual abutment 
preparations, and uncleanliness of pontics have discouraged the use of this 
type of restoration. Not until an accurate casting technique was developed 
and the subsequent procedures were refined did fixed bridgework begin to take 
its proper place. For the most part, however, construction has been limited to 
bridges with one abutment at each end and with one to three intervening pontics. 
The evolution of a philosophy for fixation of teeth afflicted with periodontal 
disease has given further impetus to the recognized need for fixed partial prosthesis, 
as seen in the writings of many periodontists.°* The term employed is fixed 
periodontal prosthesis. The investing and supporting structures of mobile teeth, 
treated successfully by periodontal therapy and included within a splint, do 
recover. This is indicated in roentgenograms by the development of a denser 
lamina dura and an increase in supporting bone. The rationale is to support 
weak teeth by their strong neighbors, distributing the forces in such a manner 
that the periodontium can absorb it physiologically. Thus, the alignment and 
paralleling of double or multiple abutments, particularly in extensive cases, 
become engineering problems. It is the purpose of this paper to analyze the 
mechanical principles involved in paralleling teeth for simple or multiple abutments. 


Fig. 1 diagrammatically represents the necessity for using tapered, rather 
than parallel-walled, preparations with multiple abutment fixed partial prosthesis. 
If two blocks of wood are so cut as shown in A, the top piece may be brought 
into place with its counterpart, not only from the perpendicular, but from any 
angle, as shown by the arrows. The same principle applies to B and C which 
represent a full or three-quarter crown and the slots of a three-quarter crown, 
respectively. This allows some leeway for the path of insertion. On the 
other hand, the upper block as represented by A’ can be placed into its counter- 
part in one direction only, the vertical, thereby permitting absolutely no leeway 
of insertion. This applies to B’ and C’ which represent a full or three-quarter 
crown and the slots of a three-quarter crown, respectively. 
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Leeway for the tapered principle can be demonstrated even more vividly 
be means of a three-quarter crown with tapered mesial and distal walls whose 
respective tapered slots may be unparallel, varying directly with the degree of 
mesiodistal taper and still allowing a casting to seat, as shown by D (Fig. 1). 
Thus, the more the mesial and distal walls taper from each other, the more 
unparallel or divergent can their respective tapered slots be and still accept 
a casting which will seat perfectly. Retention varies directly with parallelism. 
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Fig. 2. 


Parallelism would be ideal if we could employ some precision instrument 
directly in the mouth similar to a laboratory parallelometer (presupposing that 
the patient’s head could be immobilized during the entire operative procedure). 
However, tapered-wall castings can be made to fit so snugly that retention is 
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sufficient. Moreover, where there may be three or more abutments involved, 
retention is both manifold (from the number of abutments) and reciprocal (from 
forces opposing the path of insertion). 

When a case of multiple abutments is planned on a diagram or on a cast, 
the path of insertion is obtained easily by tapering all the walls of each prepara- 
tion toward a line which is the axis common to all the abutments. This common 
axis is the path of insertion of the bridge or splint. It is determined by com- 
promising the axes of each abutment, so that the resultant axis is a mean 
toward which the walls of each preparation can be tapered without incurring 
a pulpal exposure or undue cutting of any tooth. If all teeth are in good 
alignment, as in Fig. 2, the path of insertion, 4, might well be congruent with 
the axis of each abutment. If one or more teeth are out of line, as in Fig. 4, 





Fig. 3. 


the planned path of insertion, B, is not congruent to any of the abutment teeth, 
but is a mean for all. In the majority of cases, it is the mesiodistal relationships 
with which we become concerned, seldom the buccolingual relationships. 


Buccolingual relationships can be a problem, particularly in the splinting 
of buccally divergent upper molars in opposite quadrants or lingually convergent 
lower molars in opposite quadrants. Unfortunately, when the work is being 
done in the mouth, the steps are not as simple as visualizing the mean axis 
and then tapering each crown to it. Therefore, a definite technique, as sub- 
sequently described, can be followed so that the operator may go from the 
first tooth to the second, to the third, and so forth, without having to refer 
to the first or any other tooth. 
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Fig. 2 represents a hypothetical case where four teeth in apparently good 
alignment are to be splinted. Slices are made between 1 and 2 tapered away 
from each other so that their interproximal pontic replacement can be inserted. 
Then the distal wall of 7 is tapered to its mesial wall, allowing for the placement 
of its casting. The mesial slice of 2 is tapered toward its own distal slice to 
receive its crown; a slice on the distal wall of 3 is tapered away from the mesial 
slice of 2 allowing for the pontic, and so on to the completed preparation on 4. 


























Fig. 5. 


It is not necessary to refer, at any stage, to more than one adjacent proximal 
surface, i.e., the distal surface of 2 to the mesial surface of 2, the mesial surface 
of 3 to the distal surface of 4, and so forth, to assure proper lining up of the teeth. 
Fig. 3, roentgenograms of a practical case, shows (A) the prepared abutments, 
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(B) the splint partially inserted, and (C) the completed insertion or seating. If, 
during any stage or upon the completion of the operative procedures, a tapered 
surface is in question, a quick check can be made by the inspection of a stone cast, 
made in a simple alginate impression, while the patient remains in the chair. The 
path of insertion must always be kept in mind, however, for while the above steps 
are being carried out, care must be taken not to “fan out” the abutments. Even 
though the apparently proper tapers are instituted, the terminal abutments may fall 
outside the limits of the common line of insertion, as in Fig. 4, C. In addition 
to the alginate check, the use of a parallelometer in the mouth and observation 
of the involved area from the opposite side of the mouth are indispensable aids. 
In extensive cases, where more than a quadrant is involved, alginate check 
impressions are always taken at progressive stages until the last abutment is 
prepared. The last alginate impression includes all prepared teeth, the stone 
cast of which is examined with the aid of a parallelometer in the hand, or the 
cast is mounted on a surveyor and checked. Any surfaces needing adjustment 
can be corrected. Whatever impression technique the operator prefers may 


then be used. 











¥ 2 











Fig. 6. 


After determining line B in Fig. 4 as the path of insertion for a bridge 
with one abutment tooth having a pronounced mesial tilt, the first slice is 
made on the surface which is most likely to require judicious grinding to avoid 
pulpal embarrassment (see Fig. 4, +). The slice is tapered slightly toward the 
path of insertion, B; then its proximating surface is opened up to allow for 
the interproximal pontic. This is followed by the completion of the respective 
preparations. The mesial surfaces of the molars 7 and 2 are no problem since 
the angle of insertion is favorable to them. The distal surfaces, however, must 
be tapered sufficiently so that line a (the distance from the perpendicular to 
the disto-occlusal line angle) is greater than line a’. Otherwise the distogingival 
portions of the molar castings will not pass over the disto-occlusal angles of 
the molars as the bridge is being seated. 
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Fig. 5 represents six anterior teeth whose mesial and distal walls taper 
lingually and whose slots taper lingually more than the conventional three-quarter 
crown preparation. This is done in order to facilitate the path of insertion, 
particularly if posterior teeth are to be included in the splint. Here again,-~if 


the slots are not exactly parallel, no interference will arise. on 
X 

Fig. 6 represents a case which is usually seen in the lower jaw, where there 

is a pronounced curve of Spee or where there is an exaggerated curvature in 
the plane of occlusion due to the loss of a tooth with subsequent tipping of the 
adjacent teeth toward the space. Even though the abutments line up to each 
other properly, the bridge cannot be inserted due to the interference of the 
contact surfaces adjacent to the ends of the bridge if both joints are soldered. 
In some cases, interference is so little that a slight discing of one or both 
adjacent contacts may be sufficient to allow the insertion of the bridge. Relief 
of the contacts must be made before the abutments are waxed and cast. Loose 
contacts or spaces of varying sizes, depending upon the amount of discing, will 
result if the compensatory procedure is attempted after completion of the bridge. 
Where contact relief is not feasible, only a broken stress arrangement can 
be fabricated. Casting A can be inserted in its own path, while casting B, with 
the pontic and lug rest attached, can be inserted in its own axial direction. The 
lug and its seat should be deep and dovetailed. This will have an effect similar 


to a soldered joint. 


If all the foregoing principles and procedures and the outlined precautions 
are properly applied, fixed bridgework becomes a beneficial therapeutic procedure. 
Once a proposed case is planned correctly, the operative procedures become 
mechanical motions which are easily executed. 
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A. CRITICAL APPRAISAL OF THE HYDROCOLLOID TECHNIQUE: 
ITS ADVANTAGES AND DISADVANTAGES 


ARVIN WILLIAM MANN, B.S., D.DS;* 


Ft. Lauderdale, Fla. 


HEN Poller’ of Vienna was granted a British patent on the first hydro- 

colloid impression material (Negocoll) in 1925, he little realized the far- 
reaching results of his discovery. Following this, Golden* in 1932, Kern® in 
1936, and Skinner and Kern‘ in 1938 added further to our meager knowledge 
of the hydrocolloid impression materials. 

Although Paffenbarger’ profoundly surveyed the progress in the field prior 

10 and established valuable specifications for hydrocolloid impression ma- 
terial, these specifications were based on the use of reversible hydrocolloid 
impression materials in constructing partial dentures. It remained for Sears," 
in 1937, to describe a technique for using these same reversible hydrocolloid 
impression materials for inlay and fixed prostheses. Since that time Knapp,” 
Shapiro,” Goodman,”® Sterns," Sears and Wooster,” Kendrick,” Thompson,” 
Friedman,” Buchmann,” Bignell,“ Inskipp,” Kimball,” Shaffer,“ and others 
have enthusiastically described the advantages of using hydrocolloid impression 
materials and, in addition, have introduced many modifications of Sears’ original 
technique. 

The present report will not attempt to discuss technique per se, but rather 
will critically evaluate results rather than details of the technique itself. In 
addition, it will attempt to quantify its advantages and disadvantages and bring 
the reader up to date by appraising present-day commercial hydrocolloid and die 
materials and recent improvements in equipment used in carrying out the technique. 

It seems highly significant that the end results, if the operator is careful, 
are not only highly successful, but can produce restorative dentistry far better 
than that obtained by any other method, even though many diverse empirical 
techniques are now routinely used by different dentists; e.g., in introducitig the 
primary hydrocolloid into the cavity to prevent air entrapment, Pankey” wipes 
the material in with the index finger, Granger” paints it in with a brush, while 
Sears,’ Buchmann,” Bignell,” and others inject it in with a syringe. 

Although Skinner and associates,“” Wilson,” and others advocate the use 
of nonreversible (alginate) hydrocolloid impression materials, time and space 
prevent a discussion of these materials at this time, so the present report will 
be restricted to reversible hydrocolloid impression materials. 


Read before the Chicago Dental Society, Feb. 6, 1950, and revised to include the 
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A CRITICAL APPRAISAL OF REVERSIBLE HYDROCOLLOID IMPRESSION MATERIALS 


Although all commercial reversible hydrocolloid impression materials have 
secret formulas, Kern’ suggested the following possible composition of a hydro- 
colloid as revealed by a patent application by Harrison.” 


PossiIBLE CoMPOSITION OF A HypROcOLLoID IMPRESSION MATERIAL 
PARTS AVERAGE (%) 
An oleaginous material (e.g., a vegetable, animal or mineral 
oil or fatty acid or a combination of these materials) 75-150 3.6 
An emulsifying agent (e.g., triethanolamine soap) Y-1% 0.030 


A reversible gel-forming hydrocolloid (e.g., agar-agar) 125-175 4.0 
MUNN esa hr Ane Lace ill We Geach Brae er cts 2000-2500 73.8 


One or more thermoplastic substances selected from the group 
comprising waxes, balata-like substances, and resins or 
resinous gums (used as fillers and binders) 350-700 LZ 


The patent further states that “the composition preferably also includes, as 
an additional ingredient, vulcanized rubber filaments 1-3% of the total of the 
above ingredients.” In addition, ‘a small portion of scenting or flavoring con- 
stituents—a certain amount of oil-soluble coloring material—and certain plaster- 
hardening agents such as_tannic acid, burnt alum or copper sulphate may be 
incorporated in this mixture,if desired.” Also “a strengthening or reinforcing 
material such as wool-flour, silk or cotton fibers, or other suitable material of 
desirable characteristics” may be added. It is interesting to note that Thompson™ 


reported substantially the same constituents in present-day hydrocolloids. 


Paffenbarger™ believes that agar-agar is the reversible gel-forming hydrocolloid 
found in the commercial hydrocolloid impression materials on the market at the 
present time. He stated’ that the extreme variability of physical properties is 
caused by the agar-agar, which varies from batch to batch, as it is obtained from 
seaweed. He reported that Yanagawa and Nishita” believed that agar-agar from 
different parts of the world and from different species of seaweed has different 
characteristics. 


Since the chief sources of agar-agar were cut off during World War II, many 
dentists encountered difficulty using the reversible hydrocolloid impression materials 
manufactured during that period. At the present time, however, most brands 
are acceptable, although James,"™ Phillips,“ and Skinner” have pointed out that 
some manufacturers’ materials expand, producing undersized dies, while some 
contract, producing oversized dies, when stored in the same media. Paffenbarger’ 
stated, however, that when no undercuts were present, the dimensions were re- 
produced usually to within 0.05 to 0.1 per cent. Undercuts, of course, increased 
the deformation. Recent studies by Gehring” have indicated that present-day 
hydrocolloids are even more accurate. He stated: “The duplicating ability of 
hydrocolloids has been demonstrated as being quite accurate, average results indi- 
cating that linear dimensions can be reproduced to within 0.05 per cent of the 
original dimension.” This accuracy is certainly well within the limit of human 
tolerance. Beck” found that present-day (1946 to 1947) hydrocolloid impression 
materials were vastly superior to those reported by Kern* in 1936 and that the 
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excessive contraction reported by Kern has been controlled. He also stated that 
errors in hydrocal casts were much less than those reported by Paffenbarger’ in 
1940. 

Extensive research on the maintenance of hydrocolloid impressions in 
equilibrium has been reported which sheds important light on this very important 
subject. Recently, James," by testing the fit of the master casting to test dies, 
reported the expansion-contraction qualities of different brands of hydrocolloid 
impression materials and strongly recommended immediate pouring of impressions 
rather than immersing in water potassium sulfate. Phillips,” in carefully controlled 
studies, utilized the Gaertner comparator microscope to measure changes in an im- 
pression rather than using a triangular specimen in a trough, thereby more closely 
approximating clinical conditions. He found that there was a considerable differ- 
ence in behavior of different commercial hydrocolloid impression materials and in 
different batches of the same brand of material. He corroborated James’ conclu- 
sions that impressions should be poured immediately. Immersion in potassium 
sulfate or in 100 per cent humidity produces results varying with each hydro- 
colloid, but none will remain stable for more than thirty minutes after removal 
from the mouth. He also observed that there was less distortion caused by 
permanent deformation or “set” when the die was removed rapidly with a sharp 
pull or “snap” in a straight line than when it was removed slowly and confirmed 
Paffenbarger’s earlier findings’ that elastic impression materials are less susceptible 
to fracture if subjected to a sharp pull rather than to a slow constant force. 
In addition, Phillips suggested that the impression should be centered in the 
tray to provide an even bulk of material around the teeth to prevent distortion and 
concluded that no universal technique was applicable to all products now on 
the market. He definitely states, however that hydrocolloids are the most 
accurate of our present-day impression materials and that the results, if the operator 
is careful in carrying out a standardized technique, are unexcelled. 

Bryant” also stressed the importance of centering the tray to produce uniform 
thickness of impression material. He suggested using modeling compound “stops” 
anterior and posterior to the field of operation in unilateral trays, although he 
does not believe this to be necessary on full mouth impressions as the labial, 
buccal, and lingual flanges of the tray assist in holding it in position. He further 
suggested the routine use of a post dam in taking upper full mouth impressions 
to prevent the material from flowing out the back end of the tray and the building 
up of the tray in the palatal area with compound in high vault cases to insure 
a uniform thickness of material. Sears and Wooster’ and others stressed the 
extreme importance of these precautions, not only to confine the material to the 
tray, but also to prevent movement and distortion during the gelation period. 

To summarize, present-day hydrocolloid impression materials vary from 
batch to batch and from manufacturer to manufacturer, but nevertheless they 
can be utilized to produce extremely accurate results if the oferator will exercise 
extreme care in handling and manipulating the specific hydrocolloid selected. This 
points to the urgent need for more research to find better and more standardized 
materials. 
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A CRITICAL SURVEY OF DIE MATERIALS 


Since hydrocolloid impression materials are extremely elastic, die materials 
are restricted to those which can be poured or packed without pressure. The 
hydrocals or die stones were initially recommended for pouring into hydrocolloid 
impressions, but they had the disadvantage of being so soft that extreme care 
was necessary to prevent carving away of the margins during wax pattern prepara- 
tion, causing a marginal discrepancy in the finished casting. It is interesting 
to note that Dwight” has reported a successful method for copperplating hydro- 
colloids to produce a hard, copperplated die and also a hard, metallic-like die 
material“* which is mixed and poured in a manner similar to hydrocal. After 
setting, however, the die is removed and fired in an inlay furnace for eight minutes 
at 1,200° to produce an extremely hard-surfaced die. 


Fig. 1—A hydrocal mix with a water/powder ratio of 24/100 is obtained by mixing 
10 Gm. of hydrocal powder with 2.4 c.c. of water. For convenience a photographic scale 
is used to weigh the powder and a Luer syringe to measure the water. 


In October, 1949, Moore“ introduced an improved calcium sulfate hemi- 
hydrate die material} which is much harder than the hydrocals at present available. 
Granger” reported that surface hardness tests do not adequately measure the 
ability of die margins to withstand distortion during wax pattern carving and 
insisted that Duroc is much harder than conventional testst show. Moore” stated 
that extreme accuracy is demonstrated by its ability to hold setting expansion 
within the range of 0.045 per cent and 0.065 per cent for all water/powder ratios 
from 18/100 to 24/100. He also recommended using a water/powder ratio 
between 18/100 and 24/100 and stated that increasing the proportion of water 
lengthens the setting time and decreases hardness and strength. Wooster® believes 
water/powder ratio also greatly affects the accuracy of the finished die. 


*Dura Die. 
+Duroc. 


tThe method recommended by W. T. Sweeney was used to test surface hardness. This 
utilized the Rockwell superficial hardness tester with a 15 kg. load and a % inch ball. 
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Fig. 2.—An instrument devised by the author to center and parallel dowel pins in prepared 
teeth of a hydrocolloid impression, consisting of (1) the base and upright rod, (2) the tray- 
holding plastic which is attached to the base with a ball-and-socket joint, and (3) the plastic 
top to which clamps holding the dowel pins are attached. This is connected to the upright 
post by (4) a hinged metal top which can be raised or lowered on the upright post to properly 
position the dowel pins. All parts are fully adjustable so that dowel pins may be centered 
and paralleled easily. 


TE 


Fig. 3.—The tray is centered over a mix of soft plaster covered by wet Cellophane. The 
dowel pins are placed in the clamps, the clamps are attached to the plastic top, and the 
ends of the dowel pins are centered in the prepared teeth approximately 1 cm. from the 
bottom of the tooth impression. All adjustments are locked, and after the plaster has set, 
the top is raised, and the impression is removed and poured with hydrocal mixed as in Fig. 1. 
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This emphasizes the importance of accurately weighing the powder and 
measuring the water before mixing. The author uses a photographic scale (Fig. 1) 
to weigh accurately the die material powder and a Luer syringe, marked for con- 





Fig. 4.—A mix of hydrocal (see Fig. 1) is made and vibrated to position in the “vital” 
areas of the impression (prepared teeth, ridge areas, and so forth). The hydrocal is “heaped 
up” in the places where pins are to insert to assure adequate bulk of hydrocal around the 
end of the dowel pins. The tray is then returned to its original position in the plaster index. 





Fig. 5.—The top is lowered to its original position; the ends of the dowel pins are 
placed in the hydrocal in the center of the prepared teeth. Hydrocal is “heaped up” around 
the dowel pins with a Vehe carver or similar instrument whenever there is insufficient bulk 
around the ends of the pins. Small brass washers may be inserted at this time in areas 
adjacent to those which are to be removed to bind the hydrocal to the hydrocal base, e.g., 
the ridge area between abutments of a fixed bridge, 
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venience, to measure the water. These are then mixed on a glass slab and 
vibrated into the impression. 

The vital portion of the impression is first poured, and dowel pins are in- 
serted in the prepared teeth; an instrument designed by the author is utilized. 
After this portion has set, the impression is removed from the instrument and 
the remainder of the impression poured. The cast is separated and allowed to 
dry thoroughly. The prepared teeth are separated from the base by sawing 
through the hydrocal between these teeth. They can then be removed for wax- 
ing and returned to the base with absolute accuracy by the positioning dowel 
pins (Figs. 2 to 8). Casts are usually allowed to stand overnight as they 
must be absolutely dry before sawing. To speed up this procedure, a homemade 
drying oven (Fig. 9) was constructed which will dry out casts in less than one hour. 





Fig. 6.—A front view of the instrument showing dowel pins paralleled and centered in 
prepared teeth of an impression with hydrocal in vital areas. 


The compatibility of impression and die materials has not been fully investigated 
up to this time, although Larson in a preliminary report“ stated that the accuracy 
of the various combinations of impression and die materials which he tested was 
clinically acceptable. By trial and error, dentists have found which combination 
works best for them individually. It is hoped that future research will give 
us a more scientific basis for selection of materials to replace the present empirical 
methods. 

A CRITICAL APPRAISAL OF EQUIPMENT USED 

Equipment for liquefying, storing, tempering, and chilling hydrocolloid 

(Figs. 10 and 11) has greatly improved since Sears® first introduced the technique. 
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At that. time, Sears filled empty discarded Novocain Carpules with a dilute solu- 
tion of hydrocolloid. These were boiled and placed in the conventional Carpule 
Novocain syringe, and this hydrocolloid was then injected into the vital portion 
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Fig. 7.—The impression and poured hydrocal are covered with wet sponges or cotton, 
and an envelope or “cocoon” of self-sealing wax paper (Waxseal) is made. This seals off 
the poured impression and insures the maintenance of 100 per cent humidity for an indefinite 
period of time. The hydrocal is allowed to set at least twenty minutes, although it may 
remain overnight if necessary as the “vital’’ part of the impression has been obtained with 
the initial mix. The wax paper and wet gauze are removed, and the clamps are loosened 
from the plastic top, wiggled to disengage the dowel pins, and removed. The poured im- 
pression is next removed and a separating medium (waterglass) applied over the surface of 
the hydrocal which is to be removable in the final cast. It is important to keep the separating 
medium off the areas which are to be bound to the base. After drying, the remainder of the 
impression is poured with any hydrocal stone. It is of some advantage to have these two 
poured sections of different colors so the dividing line can be seen easily. 





Fig. 8.—The hydrocal cast after it has been sawed through from the gingiva to the base 
on both sides of the prepared teeth. Note the first bicuspid inlay die is partially “kicked out” 
to show the centered dowel pin. The second bicuspid and second molar bridge abutments 
are shown definitely seated in the base. It is important to trim and wash the cast before 
sawing to prevent the cast silt from entering the dowel pin hole. 
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of the cavity to prevent air entrapment. To facilitate flow of material through 
the needle, an 18 gauge Caulk Mercitan needle was substituted for the con- 
ventional hypodermic type. 

Widespread adoption of the technique induced manufacturers to introduce 
all-metal syringes and metal syringes with plastic covers (Fig. 12) which could 
be filled with standard-sized blanks of injection hydrocolloid and boiled. Inter- 
changeable caps containing different-sized needles facilitated the use of these 
syringes. Improvement in the syringe material itself was soon noted, and special 
materials were introduced which were light in color (to trace their dispersion in 
the final impression) and which had increased viscosity without decreasing their 





Fig. 9.—Wet casts are usually allowed to dry out overnight before sawing. This can be 
speeded up by placing the casts in a homemade drying oven. The wet casts are placed on 
a chicken-wire rack over a 60 watt electric light bulb in an empty Castone can. The cover is 
placed on and the bulb lit. Casts are thoroughly dried out in less than an hour and can 
be sawed immediately. 


strength. Initially, the tray hydrocolloid was boiled in a mixing syringe and 
chilled to approximate working temperature while the plunger of the mixing 
gun was agitated to attempt uniform cooling of the hydrocolloid. With the advent 
of the constant temperature, thermostatically controlled water bath (Figs. 10 
and 11), introduced by Thompson® in 1938, temperature control was effected and 
the technique greatly simplified. Standardization was accomplished, and a great 
many variables were eliminated. 

The contant temperature bath is composed of two or three compartments. 
In the three-compartment unit, one unit is used for liquefying the hydrocolloid, 





TR eS PO 52s 





J. Pros. Den. 
742 MANN November, 1951 


one for storage, and one for tempering the impression-filled tray just prior to 
insertion in the mouth. In the two-compartment unit (Figs. 10 and 11), the 
hydrocolloid is liquefied in a separate unit. 

Buchmann™ “ cautioned that hydrocolloid should only be handled according 
to manufacturers’ specifications. It should be thoroughly liquefied at 206° to 212° F. 
and transferred to the storage compartment at 138° to 145° F. until ready for use. 
Skinner® warned against prolonged storage of hydrocolloid impression materials 
in this compartment, although his specimens were tested at the higher temperature 
of 150° F. Phillips“ suggested increasing the boiling time when previously 





Fig. 10.—The two-compartment constant temperature water bath in the author’s east 
operating room. This is located just to the left of the chair assuring easy access without 
the need of taking a step. Note the closed window above the water bath. 

The tray hydrocolloid in tooth paste type tubes and the loaded syringes are boiled in 
the removable “hot cup” (attached in front) and are transferred to the storage compartment 
at the left. This is held at 140° to 145° F. Impression trays are filled from these tubes and 
transferred to the tempering compartment at the right for two to ten minutes before the 
impression is taken. This compartment is held at 102° to 118° F., depending on how fast 
the operator works. 


boiled tubes which have been allowed to gel are used. Buchmann further stated 
that the tray should be filled from the material in the storage compartment and 
tempered from two to ten minutes at approximately 118° F. This temperature 
may be lowered for speedy operators or raised for slow ones. 

Manufacturers have greatly simplified the procedures in liquefying, storage, 
and filling of the tray by packaging hydrocolloid in “tooth paste type” tubes 
(Fig. 12); these can be boiled and placed in the tempering bath, and trays 
can be filled directly thus eliminating the mixing syringe. Sears“ and Phillips,” 
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however, still advocate using the mixing syringe in the storage compartment to 
eliminate syneresis by mixing the material thoroughly just before filling the tray. 
Phillips also suggested scraping away the moisture-soaked outer layer of im- 
pression material just before insertion of the tray to assure a firmer union with 
the syringe material. The syringe material is now supplied by the manufacturer 
in standard-sized cylinders for the syringe use (Fig. 12). 





Fig. 11.—The same constant temperature water bath viewed from the author’s west 
operating room. Easy access to both compartments is obtained by opening a sliding panel 
over the window shown in Fig. 10. The assistant can reach through this window and pass 
the syringe and tray to the operator with a minimum of time and effort and without taking 
a step. This is easy to install when two operating rooms are adjacent and has proved to 
be extremely valuable for many procedures other than impression taking. Privacy is assured 
by closing the sliding panel over the window. 


The first trays used were the conventional orthodontia type and were rimmed 
with modeling compound to provide undercuts to retain the hydrocolloid in the 
tray. They were chilled by spraying ice water over the tray with a water syringe; 
at the same time the tray was held in place in the mouth. Perforations or under- 
cuts in the trays themselves were next added to lock the hydrocolloid in the tray. 
With the advent of water jacket trays (Figs. 13, 14, and 15), the technique was 
vastly simplified, for now the cooling temperature could be controlled and made 
uniform. Chilling with ice water was no longer necessary, for Buchmann” 
Bignell,” Phillips,“ and others now advocate using 70° F. water for cooling im- 
pressions rather than ice water which can distort the final impression. Needless 
to say, the patient is much more comfortable. 


The important thing is that with this improved equipment we now have 
positive temperature control at all times. 
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THE ADVANTAGES AND DISADVANTAGES OF THE HYDROCOLLOID 
TECHNIQUE USING PRESENT-DAY MATERIAL AND EQUIPMENT 

Perhaps the greatest advantages of the hydrocolloid technique at the present 
time are those of extreme accuracy and conservation of chair time. With the 
great demands made upon dentists at the present time, they not only must do 
more restorative dentistry per unit of time, but also must do it more accurately 
to prevent time lost in costly make-overs. In this regard, there is no method 
at the present time which even remotely measures up to the hydrocolloid technique. 

Along this same line, we can utilize our chair time to its utmost by delegating 

a greater share of the time-consuming details of inlay and bridge construction 

to a good technician. The technician is able to complete either a single or 





Fig. 12.—A, All-metal syringe and hydrocolloid insert cylinders are supplied by the 
manufacturer. B, Metal and plastic syringes with hydrocolloid insert cylinders are supplied 
by the manufacturers. The outside surface is made of a plastic of low thermal conductivity 
to prevent discomfort from excessive heat or burning of the patient. C, The tray hydro- 
colloid as it comes from the manufacturer in tooth paste type metal tubes. 





Fig. 13.—Upper water jacket trays. Rubber tubing is attached to both tubes of water 
jacket on the tray. Seventy-degree water is drawn in by a vacuum through one tube, circulated 
in the water jacket of the tray, and expelled through the other tube, thus assuring even 
cooling and gelation of the hydrocolloid impression material. A, Nonperforated type. The 
hydrocolloid is held in by undercuts in the periphery of the tray and a wire just lingual to 
the ridge area. B, Perforated type. The hydrocolloid is forced through perforations in 
the tray locking the impression material in securely. 
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multiunit fixed prosthesis from the master cast or casts. This saves both the 
operator’s and the patient’s time as only two appointments are necessary to 
construct a fixed bridge. It tends to be more accurate because it allows complete 
inspection of the wax pattern at all times. In addition, each joint can be soldered 
individually and returned to the master cast to check for accuracy. 

The hydrocolloid technique allows adjacent castings to be cast, soldered, or 
dovetail-locked together with greater accuracy and without returning abutment 
castings to the mouth for impressions prior to soldering. Andes” described the 
increased stability which is accomplished by tying teeth together and especially 
recommends this procedure when there has been loss of investing bone by perio- 
dontal disease, or when increased stress demand or excess mobility are noted; 
e.g., double abutments will withstand many times more stress than single abut- 
ments in either fixed or removable prostheses. 





Fig. 14.—Lower water jacket trays. A, Nonperforated type; B, perforated type. 





A. B. 


Fig. 15.—A, Anterior water jacket trays; B, unilateral (right and left) water jacket trays. 
The nonperforated type is preferred because it is easier to use with the modeling compound 
“stops” usually employed with this type of impression. 


Improvement in equipment and materials has eliminated a great many of 
the disadvantages which were encountered at first. The acceptable materials of 
today will most certainly be supplanted by vastly improved materials in the 
future. Already the disadvantage of soft dies has been eliminated by the intro- 
duction of harder die materials. The ability of the present-day hydrocolloids 
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to reproduce linear dimensions to 0.05 per cent demonstrates the extreme accuracy 
which can be obtained with these materials. This is especially significant when 
we consider the errors which might be introduced by the human element in other 
parts of the process from tooth preparation to bridge cementation. 

Perhaps the greatest variable still remaining is wax pattern manipulation. 
Impression techniques and resultant master casts are extremely accurate, as 
are modern gold casting procedures. The wax patterns seem to be the weak 
link between the two which frequently causes failure. This emphasizes the 
necessity for complete inspection of the wax pattern by magnification lens, if 
possible, to prevent distortion. Returning the pattern to the die for careful 
examination after sprueing will prevent many distorted castings. 

Excessive destruction of gingival and periodontal tissues has been claimed 
as one of the greatest disadvantages of the use of the hydrocolloid technique. I 
want to dispute this strongly, for I believe it is never necessary to destroy normal 
periodontal attachment to free the gingival margin of the cavity prior to taking a 
hydrocolloid impression. If dental patients are handled in an orderly manner as 
James“ suggests, the following order of diagnosis and treatment will be carried 
out: (1) diagnosis and prognosis, (2) surgery, (3) periodontia, and (4) restora- 
tive dentistry. If this is done, the abnormal and pathologic periodontal tissues 
have been eliminated before restorative dentistry has been started. A cotton wick 
soaked in 1-1000 adrenalin is the medicament of choice used to pack away gently 
the free gum margin. Strong caustics are contraindicated at all times. Sears” 
repeatedly emphasizes the necessity not only for adequate periodontal treatment 
prior to restorative dentistry, but, in addition, for constant checking of the patient’s 
oral hygiene, particularly the tooth brushing technique, to keep the periodontal 
tissues healthy. 

The construction of inlays in teeth with excessive undercuts, bell crowns, 
and so forth presents a problem, but this can easily be solved by changing 
the cavity preparation to minimize the undercuts involved, eg., changing 
a mesio-occluso-distal preparation to a three-quarter crown preparation. 

Initially, when the temperature of impression material was not rigidly con- 
trolled, there was a possibility of burning the patient. This has been completely 
eliminated by the use of a constant temperature water bath. The use of 70° F. 
water for chilling the impression has also: completely eliminated discomfort from 
the cold sensation which accompanied chilling with ice water. 

At the present time then, it seems that hydrocolloid impression materials, 
die materials, and equipment are adequate to do the job. In addition, we can 
confidently assume that future research will not only give us even more improved 
materials and equipment, but will also standardize the few variables yet remaining. 

To summarize then, the four cardinal advantages of the hydrocolloid technique 
may be characterized as accuracy, speed, simplicity, and versatility, and the chief 
disadvantages have been virtually eliminated by the introduction of improved 
materials and equipment. 

DISCUSSION 

The hydrocolloid technique has been both simplified and standardized by 

improvements in hydrocolloid and die materials and the introduction of better 
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equipment to carry out the details of this technique. Interest has grown by 
leaps and bounds as manifested by the formation four years ago of the Committee 
to Investigate Elastic Impression Materials. This committee,* composed of 
dental practitioners, has worked closely with research men in the dental materials 
field to suggest problems and stimulate research. They believe that better 
materials and equipment should induce more dentists to adopt and use the hydro- 
colloid technique routinely in their offices and thereby produce more and _ better 
dentistry in a shorter interval of time. It is also hoped that many men who dis- 
carded the hydrocolloid technique in the past when materials and equipment left 
much to be desired will be encouraged to give it another trial, utilizing the vastly 
improved materials and equipment of today, and, in addition, that research will 
be stimulated so that we may confidently expect even better materials and equip- 
ment in the future. 


SUMMARY AND CONCLUSIONS 


1. A critical appraisal of present-day hydrocolloid impression materials shows 
them to be vastly improved over materials in the past. 
2. Although present-day hydrocolloid materials are adequate in the careful 


operator’s hands, it is hoped that future research will develop even better materials. 


3. The introduction of new die materials and the successful copperplating of 
hydrocolloid impressions have eliminated one of the chief disadvantages of the 
soft hydrocal dies which were easily mutilated. 

4. Compatibility of different combinations of impression and die materials has 
not been fully investigated at the present time. 

5. The chief advantages of the hydrocolloid technique are extreme accuracy 
of reproduction, conservation of chair time, utilization to the fullest of the services 
of a good technician, and the possibility of technicians carrying out all laboratory 
procedures on master casts without returning to the mouth for subsequent intra- 
oral impressions. They can thereby check their accuracy after each stage in the 
soldering operation. In addition, the wax pattern can be inspected in its entirety 
at all times. 


6. Disadvantages of the technique have been largely eliminated. All manu- 
facturers have attempted to standardize their hydrocolloid impression materials 
so that those on the market at the present time are vastly improved over those 
of the past. Constant temperature water baths, improved syringes, and water- 
cooled trays have not only simplified and standardized the technique by eliminating 
variables, but have in addition prevented the discomfort of burning the patient with 
overheated material or of excessive cold produced by chilling with ice water. 


*This committee is composed of the following men: A. W. Sears, A. G. James, K. A. 
Bignell, L. F. Bryant, W. Buchmann, E. B. Clark, O. B. Coomer, O. D. Dwight, E. R. Granger, 
G. T. Gregg, P. K. Hill, Z. B. Kendrick, H. D. Kimball, A. W. Mann, W. Maxwell, W. T. 
Newton, W. W. Oursler, H. T. Patton, C. H. Schuyler, J. I. Sloan, M. J. Thompson, L. C. 
Turner, W. Wyrick, J. E. Ziegler, H. L. Wooster, G. J. James, F. R. Garvey, and W. W. 
Oursler, Jr. 
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7. The author strongly urges all those not using the technique to try it with 
improved equipment and materials at present available. 


The author wishes gratefully to acknowledge the help of R. W. Phillips, Dr. Lester 


Bryant, Dr. Walter Buchmann, Dr. Allison James, and Miss Adele Fisher in the prepara- 
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DENTISTRY’S RESPONSIBILITY TO THE PROSTHETIC PATIENT 


COMMANDER StTuART J. Horner, DENTAL Corps, 
Unitep States Navy 


Naval Shipyard Dispensary, Philadelphia, Pa. 


HE problem of dentistry’s responsibility to the full denture patient has 

many phases, all of which cannot be covered adequately in a single paper. 
These various phases of dental construction might be enumerated as follows: pre- 
extraction records, surgical preparation of the mouth for dentures, impressions 
of the denture-supporting areas, the securing of intermaxillary records and 
the transfer of these records to an articulator, characterizing and positioning the 
anterior teeth, the articulation and balancing of the occlusal surfaces and incisal 
edges in centric and eccentric positions, the try-in and correction of the trial 
dentures, processing of the denture base material, correction for tooth move- 
ment after processing, insertion of the finished dentures, and, finally, the edu- 
cation of the denture patient. 

Nine of the above twelve divisions of denture prosthesis have been studied 
and discussed so much in recent years that great progress has been made, and 
time might now be better spent on the relatively neglected three remaining phases 
of denture construction. These three are: pre-extraction records, surgical 
preparation of the mouth for dentures, and the education of the denture patient. 
It is my opinion that not enough emphasis has been placed upon these points. 
They are of paramount importance to successful denture construction. 


PRE-EXTRACTION RECORDS 


Dentistry’s responsibility to the prosthetic patient begins before the 
teeth are extracted. Pre-extraction records are the foundation upon which the 
entire procedure of the construction of artificial dentures should be based. These 
records should include the following: roentgenograms of the denture-support- 
ing areas, elastic impressions of the remaining teeth, a wax record of centric 
occlusion so that plaster casts of the maxillary and mandibular teeth can be 


“ce 


articulated, a measurement of the intermaxillary space, or “vertical dimension” 
as it is sometimes called, notation of fillings and other abnormalities of the 
anterior teeth, and a record of the shade or shades of teeth. These records are 
essential. Other records, such as a profile cutout, photographs of the patient, 
and a cast of the face from the nasion to the gnathion, are desirable. 

The opinions or assertions contained herein are the private ones of the writer and 
are not to be construed as official or reflecting the views of the Navy Department or the 


Naval Service at large. 
Rec: ived for publication June 18, 1951. 
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A simple listing of pre-extraction records is not enough. Some of them 
need elaboration. The routine roentgenographic study of the denture-support- 
ing areas is important, as many cases will show impacted or unerupted teeth, 
and residual roots are commonly found. Sharp spines of alveolar bone are 
sometimes seen. A study of the roentgenograms will disclose the type and 
condition of the alveolar bone with which we will have to deal. Casts of the 
upper and lower teeth, properly mounted, are valuable for study (Fig. 1). 
These casts become a permanent record of the remaining natural teeth and of 
their relationship to each other. We frequently want to modify the arrangement 
of the artificial teeth. _ With the casts of the natural teeth, we have a starting 
point from which we can make any desired changes. A pre-extraction measure- 
ment of the intermaxillary space is a necessity (Fig. 2). This should also 
become a permanent record. It should be explained to the patient that this 
valuable record will be kept on file in the office and that it can be used for 
any future rebuilding of old dentures or the construction of new ones (Fig. 3). 





Fig. 1.—Pre-extraction record casts of remaining natural teeth 
mounted on a hinge articulator. 


It is difficult to understand why the taking of this vitally important measure- 
ment, prior to the extraction of the teeth, is not a standard practice. We know 
when all the teeth are lost, the mandible swings in space. The vertical position- 
ing of the mandible in its relationship to the skull is a matter of experience 
and guesswork in the edentulous mouth when no pre-extraction measurements 
have been made. Natural defects of the patient’s own teeth can be simulated 
in artificial teeth only if we have a record of those defects. The modification 
of stock teeth by grinding and the characterization of them by staining are 
great aids in avoiding artificial-appearing dentures (Figs. 4 and 5). 

All of these records are of vital importance to both the patient and his 
dentist. There is a definite and favorable psychologic effect on the patient 
if he knows pre-extraction records are to be taken and if he fully understands 
how they are to be used. Who can deny that it is easier to construct satis- 
factory dentures when we have a previously recorded intermaxillary space 
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measurement, a definite predetermined selection of the shade or shades, a plaster 
replica of the size, shape, arrangement, and defects of the natural teeth, and 
a record of the relationship of the maxillary and mandibular teeth? 





Fig. 2.—A facial measurement guide shown in position. 





Fig. 3.—Chart used for recording pre-extraction data. 


The making of pre-extraction records is sadly neglected. It is the excep- 
tion rather than the rule when these records are taken. While this paper was 
being prepared, a patient was referred for denture treatment. The patient 
was wearing dentures and considered them to be unsatisfactory. Diagnosis 
revealed several errors which contributed to the failure of the case. How- 
ever, the patient was most concerned by the poor esthetics, poor, that is, in 


comparison with the patient’s own teeth. The oral surgery was done in con- 
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junction with other treatment in a large general hospital by a member of 
the hospital’s dental staff. No effort was made to take pre-extraction records 
although twenty-four teeth were extracted. The patient had the intelligence to 
ask if some records of her own teeth should not be made before they were lost. 
She was told that such records were not necessary. The patient’s daughter 
then consulted two other dentists to ask if some measurements should not be 
made before the teeth were extracted. They agreed with the ora] surgeon 
that pre-extraction records were not necessary. This is a very discouraging 
picture. The ideal time for the coordination between the procedures of oral 
surgery and denture prosthesis is when we have control of the hospitalized 


patient. 
Fig. 4. 


wh ote 





Fig. 4.—An artificial appearing denture. 
Fig. 5.—An esthetic denture. 


A brighter side of this problem is illustrated by the following case. A 
patient was admitted to the orthopedic service of the Presbyterian Hospital 
in Pittsburgh. One of the findings of a complete physical examination was 
extensive oral disease. As it is of paramount importance to remove all foci of 
infection in orthopedic treatment, the remaining teeth were extracted, but not 
before pre-extraction records were made. When the orthopedic treatment was 
completed, the patient was discharged, and she returned to her home which 
is some miles from the city. While still recovering, she had dentures made 
by her local dentist as she did not feel strong enough to make the necessary 
trips to the city. These dentures were mechanically satisfactory, for they gave 
her the masticating efficiency which she needed. However, they bore no re- 
semblance to the natural teeth. Some months later, she was well enough 
to make the necessary trips to the city. New dentures were constructed utilizing 
the pre-extraction records which had been made in the hospital. The patient 
was deeply grateful for the opportunity of having artificial dentures which 
were not only mechanically satisfactory, but also esthetically pleasing. 
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It is the routine procedure of the dental staffs of Presbyterian and Women’s 
Hospitals in Pittsburgh to make pre-extraction records of all cases requiring 
full mouth extraction. These records are available to the patient’s own den- 
tist. At a recent monthly meeting of the staffs of Presbyterian and Women’s 
Hospitals, the scientific paper was read by the senior oral surgeon of the 
dental staff. He spoke on dentistry’s place in the general hospital service, and 
special mention was made of the value of pre-extraction records. After 
the method of making these records and the material of which they consist 
were explained to the medical and surgical staffs, they heartily concurred in their 
use and value. 





Fig. 6.—Comparison between an area of the alveolar ridge which has been surgically 
-prepared for dentures and an area which has been left untrimmed. 


Why the taking of these records is so greatly neglected is a mystery. It 
is felt that there is not enough emphasis placed upon this subject by many 
of the dental schools. It is a neglected subject in recent dental literature. 
In many cases, the oral surgeon is at fault. His primary concern is the re- 
moval of diseased tissue. He does not have the responsibility of reconstructing 
the edentulous mouth. Whatever the cause or causes of this negligence, steps 
should be taken to correct it. If dentistry would recognize the immense value 
of these records and would put them to use, some ethical means could be 
employed to tell the public the importance of these records. The routine use 
of pre-extraction records would make the wearing of artificial dentures a 
more satisfying experience for the patient and would eliminate many of the 
headaches of denture construction for the dentist. 


SURGICAL PREPARATION FOR DENTURES 

The next neglected phase of denture prosthesis is the surgical preparation 

of the mouth for the reception of artificial dentures. Some might ask, “What 
does this have to do with making dentures?” It has nothing to do with denture 
construction per se, but it has a great deal to do with the success or 
failure of the finished case. Far too many dentures are attempted over founda- 
tion areas which doom the finished denture to failure, before the impression 
is made. 
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Surgical preparation of the alveolar ridges is almost always indicated if 
we wish to obtain the best possible denture foundation. In the average case, 
it simply means that the alveolar ridges should be trimmed until they are 
smooth and rounded and until there are no sharp edges or spines of bone left 
nor evidence of any marked undercut areas. Surgical trimming of the ridges 
can be, and frequently is, overdone. This should be avoided. It is important 
to leave as much healthy alveolar bone structure as possible (Fig. 6). 

The surgical correction should be done immediately following the extrac- 
tion of the teeth. Patients shrink from the thought of two operations when 
one will suffice. It is wise for both the prosthetist and the oral surgeon to 
explain to the patient the necessity of surgical correction. There is a vast 
difference between “extracting teeth” and surgically preparing the mouth for 
artificial dentures. This should be carefully explained to the patient. 

There are certain cases which require extensive surgical correction before 
the construction of dentures can be attempted. These cases are those which 
have an abnormal position or amount of osseous, fibrous, or mucosal. tissue. 
Two of the most common anomalies are the torus palatinus and the torus 
lingualis. 

Of all the hard and soft tissue abnormalities seen in denture-bearing areas, 
the torus palatinus is the one where surgery is contraindicated. This torus 
is found in the mid-portion of the palate. It varies in height and dimensions. 
A patient who has such a torus is usually surprised when he is told that this 
is an abnormal condition. The patient usually thinks that everyone has such 
a protuberance. One school of thought believes that a torus of the palate should 
be surgically removed. This is one area in the mouth where it is impossible 
to take a diagnostic roentgenogram. There is a grave danger of penetrating 
the nasal cavity when a reduction of a palatal torus is done. Frequently, the 
floor of the nasal cavity dips down and follows the contour of the torus. If 
a penetration is made, there is serious trouble. We have as yet to treat such 
a patient, whose torus could not be successfully covered in the usual manner 
by the palatal portion of. the denture (Fig. 7). 

The torus mandibularis is found on the mandible. It must always be surgi- 
cally removed. There is little danger in reducing this abnormality. If it is not 
reduced, there is no possibility of constructing a satisfactory mandibular denture 
(Fig. 8). 

Also peculiar to the mandible is the sharp knife edge of alveolar bone seen 
at the posterior lingual edge of the ridge. In general, it follows the path of 
the mylohyoid ridge. The average patient cannot tolerate a denture over 
this area unless the sharp edge has been rounded off. Care must be exercised 
not to disturb the attachment of the mylohyoid muscle when this surgery is 
being done. Other osseous abnormalities may be found at almost any place 
and be of any shape. They should always be removed. 

Osseous and fibrous tissue anomalies are usually found in the region of the 
maxillary tuberosity. They are the classical overhanging, oversized tuberos- 
ities which create undercut areas above them. If they are not reduced, it 
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is impossible for the patient to insert or remove an upper denture without 
excruciating pain. Sometimes the tuberosities extend downward to the point 
where they occlude with the crest of the lower ridge. Unless this mass is 
reduced, it is usually impossible to construct a lower denture (Fig. 9). 
Another common abnormality is the hypertrophied mass of fibrous and 
mucosal tissue. This can be demonstrated in many edentulous mouths (Fig. 10). 
It is most commonly seen in the anterior portion of the maxillary ridge. This 
condition is frequently caused by a patient wearing a maxillary denture against 
lower anterior teeth, but without lower posterior teeth. It is a condition 


Pig. 7. 
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Fig. 8. 
Fig. 7.—Illustration of a large torus palatinus. 


Fig. 8.—An example of a torus mandibularis. 


resulting from trauma. The wearing of a partial lower denture would have 
prevented the formation of this hypertrophied mass, provided, of course, that 
proper occlusion had been maintained. When excessive hypertrophied tissue 
is found on the denture-supporting areas, it should be removed. Care must 
be exercised not to remove too much of this tissue. A fibrous mucosal pad is 
always desirable to cushion the hard denture against hard alveolar bone. In 
the surgical preparation of a leg amputation stump, care is used to preserve 
a pad of fibrous tissue to protect the end of the bone from too much trauma 
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when the artificial leg is attached and in function. This same principle applies 
in oral surgery. The muscles of mastication which close the mandible are 
some of the strongest muscles of the body. They are so strong that a person 
| with natural dentures can support his body weight while swinging in air. 

We have all seen circus performers doing aerial acrobatics suspended by their 
teeth. The power of oral muscles should be kept in mind when planning oral 
surgery. An attempt must be made to preserve a pad of soft tissues to absorb 
as much of the trauma induced by dentures in function as possible. 
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Fig. 10.—Hypertrophied tissue, displaced on one side and in position on the other. 


Painstaking examination of the mouth and the use of study casts are re- 
quired for adequate diagnosis prior to oral surgery. If corrective surgery is 
indicated, the reason for its necessity can be explained to the patient by means 
of study casts. The areas to be surgically corrected should be outlined on the 
plaster casts. This procedure is a great aid to the oral surgeon. It is not 
kindness to the patient to attempt to construct dentures over areas which are 
obviously in need of surgical correction. Timidity is not a solution. The 
construction of satisfactory dentures is a difficult and complicated procedure 
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and should not be further complicated by the handicap of osseous and soft 
tissue abnormalities which can be remedied by corrective oral surgery. 


PATIENT EDUCATION 
The third and last neglected phase of denture prosthesis is the education 
of the denture patient. As pointed out before, the education of the patient 
should begin with the first appointment and should continue with each subse- 
quent appointment. Sympathetic understanding of the denture patient’s prob- 
lems and a conscientious effort to help the patient to learn to wear and use 


Fig. 11. 





Fig. 12. 


Figs. 11 and 12.—TIllustration of an ideal edentulous mouth. 


artificial dentures will help the patient to master them. Toward this end, a 
printed booklet of instructions is of invaluable aid to the patient. Too many 
times dentures are inserted and the patient is dismissed with the implication, 
“Well, they are your teeth and now it is up to you to learn to use them.” This 
is unfair to the patient. We will assume that the utmost care and the most 
scientific techniques have been used in the construction of the dentures, but 
it is when the dentures are first inserted and immediately afterward that the 
patient needs help most. Too often at this point the patient is cast adrift and 
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left to struggle for himself. It is a difficult and trying experience for a person 
to learn to use any type of prosthesis. It is our duty and responsibility to 
help the patient in every possible way after the dentures have been inserted. 
In the months since the end of World War II the Medical Departments of the 
Army, Navy, and Veterans Administration have realized the value and neces- 
sity of training aids to help amputee patients learn to use their prosthetic 
appliances. A visual educational aid, which has been found to be helpful to 


the new denture patient, is a collection of casts of various types of mouths 
(Figs. 11, 12, 13, and 14). 


Fig. 13. 





Fig. 14. 


Fig. 13—An example of a complete absence of the alveolar ridge. 
Fig. 14.—Comparison of extreme differences in maxillary denture-bearing areas. 


To further help the patient with his new dentures, we give an information 
booklet to each one. It is something patients can take with them and read 
and refer to as many times as they wish. If all the information contained in 
such a booklet were told to the patient at the time of the insertion of the 
denture, he would remember very little of it. This booklet is given to each 
denture patient, usually before the dentures are completed, so that the patient 
is somewhat prepared. Patients are grateful for the time and thought used 
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in the education and preparation for artificial dentures. With an educated 
and prepared patient, the whole procedure of denture prosthesis is a smoother 
and more satisfying operation for both the patient and the dentist. 


CONCLUSION 


It has been the purpose of this paper to make a plea for three neglected 
phases of full denture prosthesis. Let us not destroy irreplaceable anatomic 
characteristics and measurements by the thoughtless extraction of teeth before 
pre-extraction records have been made. Let us not subject our patients and 
ourselves to an unnecessary ordeal by attempting to construct dentures over 
areas which need surgical correction. And let us help our patients to master 
their denture problems with every educational means which we can make avail- 


able to them. 
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CHEWING MEMBERS 


Vicror H. Sears, D.D.S. 


Salt Lake City, Utah 


HIE mechanical function of the posterior teeth is primarily to masticate 

food, and we are justified in deviating from anatomical forms in order to 
gain greater efficiency. Just as some forms of natural teeth are more efficient 
than others, so it is logical to suppose that still other forms might well be developed 
which are more efficient than any known natural forms. A little experimenting 
will demonstrate that this is the case. 

The author, like many others, has spent a great deal of time in attempting 
to carve occlusal surfaces with anatomical forms of human teeth as models. The 
results were disappointing. 

Gradually it was felt that the reverse approach should be adopted, that of 
first devising forms of greatest efficiency regardless of appearance and then making 
such modificiations as might be dictated by the other requirements. 

Chewing efficiency is a thing which should be increased as much as possible 
if this increase does not cause a loss in some other respect, because, in general, 
the more efficient a set of teeth is the kinder it will be to the gums. However, 
if we aim only at maximum efficiency, we may cause damage to the gums or 
produce freakish appearance. 

These experimental dentures have been tested in the mouths of patients. 


Most of the grinding members made up to the present time have been ground 
from molar blocks in sets of four teeth, and sets of this kind will be made available 
to any members who might wish to use them. 

Although the forms were designed for high efficiency, they have a still 
more important purpose. That purpose is to reduce trauma to the gums. If 
the grinding members glide smoothly on their antagonists instead of interfering 
in such a way that the dentures are moved on the gums, there will be greater 
denture stability, more comfort, and less danger of loss of bony support. These 
desirable qualities should be kept in mind in designing occlusal forms. 

The greatest fault of anatomical teeth is, perhaps, that they interlock so 
that the mandible cannot move freely in protrusion. Protrusion occurs on both 
sides as the dentures settle. Protrusion also occurs on both sides when the 
patient incises and on the balancing side in lateral chewing. Since interference 
in protrusion is the greatest fault of anatomical teeth, you will note that these 
new grinding members are designed to minimize interference in protrusion. 


Read before the National Society of Denture Prosthetists, Los Angeles, Calif., 1922. 

Received for publication July 16, 1951. 

The historic nature of this article dictates the retention of some obsolete terminology 
which is not consistent with the style of THe JOURNAL OF PROSTHETIC DENTISTRY. Ed. 


761 

















762 SEARS November, 1951 

As for interference in lateral chewing, it appears at present that this is 
of lesser importance. Fairly steep inclined planes (cusp height) for lateral chew- 
ing will increase the efficiency of the grinding members. However, too much 
steepness will cause trauma. Further experimenting in the mouths of our 
patients will show what steepness, if any, the upper buccal inclines should have. 
In fact, the final forms will probably look quite different from the ones you 
see here today. The author does not feel that this idea is very far developed ; 
the principal claim is that we need to develop special forms to meet a special 
situation. It is believed that the special forms shown here are right in principle 
but merely suggestive as to form. 





Fig. 1.—Two views of an early channel-type set of teeth. These were made of porcelain 
and vulcanite. This set of teeth has been worn continuously for more than thirty years 
without adjustments. The patient is still unwilling to give them up for a new “modern” 
replacement. 

On the left side the porcelain has worn through to the base; this is more evident on 
the upper teeth. On the lower right side there are still faintly visible the diamond-shaped 
depressions originally on both upper and lower teeth. 

The absence of any anteroposterior interference has permitted the lower denture to advance 
gradually without trauma to the ridges. This advance was due to wear of the teeth and 
settling of the bases. The ridges are still healthy looking and firm, and the bases fit snugly. 


One set has been worn by my edentulous technician for a little more than 
a year. You can get some idea of his chewing habits from the shiny surfaces 
on the porcelain. This set has proved highly efficient, especially for fibrous 
foods (see Fig. 1). 
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These grinding members are essentially four interacting pieces instead of 
the sixteen pieces ordinarily used. 

It might help in our understanding to suggest some laboratory considera- 
tions and meet in advance some possible objections which may be raised in 
regard to mechanics and esthetics. 

As for the laboratory, the problem of articulation is greatly simplified, and 
the time for setting the posterior occlusion is reduced. The mandibular member 
is laid on the baseplate and waxed to position. Then the maxillary member 
is laid on the mandibular one and waxed to place with the articulator in central 
relation. With the wax still slightly soft, we make any necessary alterations 
to assure protrusive balance. 

The angle formed by the incisal hypotenuse is the factor which concerns us 
most in securing protrusive balance. A case having a deep overjet, no overbite, 
and a horizontal condyle path would necessitate setting the grinding members 
parallel with the occlusal plane and parallel with each other. This is perhaps 
a theoretical condition. ° 

As we introduce overbite and increase the angle of the incisal hypotenuse 
or as the condyle path becomes steeper, it is necessary to depart from the 
arrangement just described. With the buccal incline (cusp angle) fixed, there 
are two ways of securing posterior balance as the angle of the incisal hypotenuse 
is increased. We may either depress the grinding members at the anterior 
extremes or we may make them converge toward the mesial ends. Either one 
or both of these expedients may be resorted to. 

Now let us consider the esthetics. It might be supposed that such a peculiar 
grinding apparatus in the mouth of a patient would attract a great deal of 
attention. In the average case where the grinding members are made of porcelain, 
this objection will not be found to hold. Even in cases where the grinding 
members have been cast in gold, the patient’s comment is to the effect that 
it looks like bridgework. 

In cases where the new grinding members or any mechanical looking 
carvings would be too conspicuous (and it must be admitted that there are such 
cases), it would be advisable to place the first bicuspids and perhaps also the 
second bicuspids of anatomical forms and then use the new grinding members 
posterior to these. 

In conclusion, it is hoped that the members of this society will take the 
lead in developing more suitable tooth forms. We can expect any new concept 
as revolutionary as this one to be met with skepticism and emotional resistance, 
but if the basic idea is sound, it will live. 


Curt BuiLpinc 
Satt LAKE City 1, Uran 





News and Notes 


ANNOUNCEMENTS 


The meeting of the American Academy of Restorative Dentistry will be held 
in Chicago at the Stevens Hotel on Feb. 2 and 3, 1952. 


The Annual Postgraduate Clinic of the District of Columbia Dental Society 
will be held March 9 to 12, 1952, at the Shoreham Hotel, Washington, D.C. 


The meeting of the American Denture Society will be held in Chicago at 
the Congress Hotel, Feb. 2 and 3, 1952. 


ERRATUM 


On page 390 of the July, 1951, issue in the article “Condylar Path by Roent- 
zenograph” by Ralph H. Boos, the third line from the bottom should read: 


9° 


“... the suggested exposure is 8 second, 10 milliamperes, 110 volts, . . . 











PP IBY RN BN 





INDEX NUMBER 


JOURNAL OF 


OSTHETIC 
ENTISTRY 


NOVEMBER, 1951 


Official Publication of 


14 1951 


sENTISTRY 
LIBRARY 


THE ACADEMY OF DENTURE PROSTHETICS 
THE AMERICAN DENTURE SOCIETY 
THE PACIFIC COAST SOCIETY OF PROSTHODONTISTS 


THE AMERICAN ACADEMY OF RESTORATIVE DENTISTRY 


Editor 
Carl O. Boucher 


Associate Editors 
Raymond J. Nagle Emil H. Bollwerk Roland D. Fisher George A. Coleman 


Editorial Council 
Louis S. Block, Chairman 
Emmett Beckley Roland D. Fisher Raymond J. Nagle C. J. Stansbery 
Emil H. Bollwerk George Hughes Thos.E. J.Shanahan W. Les Warburton 


Contributing Editors 


C. H. Blanchard Wirt W. Curry Felix French Paul R. Oldham 

Cecil H. Bliss O. M. Dresen Harold L. Harris M.A. Pleasure 

George H.Chiles SandersFowler RichardH.Kingery Saul C. Robinson 
Clyde H. Schuyler Vincent R. Trapozzano Lewis C. Turner 





PUBLISHED BY 
Tue C. V. Mossy COMPANY, 3207 WASHINGTON BLvpD., ST. Louis 3, U. S. A, 
Copyright 1951 by The C V. Mosby Company 


TABLE OF CONTENTS ON PAGE TWO 











A Word to the Whys” 


“Why use Luxene 44?” you ask. Well, remember the dentures your 
patients brought back to you because of breakage. Had those cases been 
Luxene 44, you would have avoided much of, if not all, this waste. 
“Why?” you ask. Because Luxene 44 is a Vinylite* plastic—two to three 
times stronger than acrylic materials. That’s why you can use it confi- 
dently even for delicate partials. That’s why so many dentists who pre- 
scribe Luxene 44 for their full cases report no breakage whatever since 
they’ve been using it, 


Specify 
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"DENTSPLY“ IS STILL PIONEERING IMPROVEMENTS IN ARTIFICIAL TEETH 


Many of the developments that are now so commonplace in prosthetic work had their 
beginnings in the achievements of our Research Department. Our recent development of 
Trubyte Dentron Teeth emphasizes the determination of The Dentists’ Supply Company: 
to provide you with the best in artificial teeth—whether porcelain or plastic. 
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PROVIDES 
A TIME-TESTED 
SAFETY FACTOR 


DENTURE BREAKAGE! 


Denne JO ee a, 


provides the extra-wide 


margin of strength and 
toughness that has been a 
time-tested safety factor 
against denture breakage! 


Densene ‘'33” is available to you and your laboratory at all better 
dental depots. The Densene Muco-Tec Precision Processing Technic is unrestricted. 


Ask your laboratory or write us for-descriptive brochure. 


DENTAL PRODUCTS, INC. - 219 EAST 44th STREET - NEW YORK CITY 
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For every technic and type of 
I any condylar pit 





HANAU ARTICULATOR: Left condyle HAGMAN BALANCER: Teeth are set McGRANE ARTICULATOR: Posteriors 
set at 0°, right condyle 20°. Five- to curve established by segment of are set to a flat plane of 0°. Five- 
Phase Anteriors and NIC Posteriors. 8 inch sphere. Five-Phase Anteriors Phase Anteriors and NIC Posteriors. 
and NIC Posteriors. 


m IN ALL CASES SHOWN HERE, ALL-POINT CONTACT | 


OURNET A 
are set. 
Fournet 






NIC POSTERIORS - VERI-CHROME COLORS 
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NATURAL DENTITION: NIC Posteri- CROSS BITE: NIC Posteriors set in 


QURNET ARTICULATOR: NIC Posteri- 
are set-up to template used for ors and Five-Phase Anteriors articu- “cross bite’’—upper posterior teeth 
Fournet technic. lated with natural dentition. are in lingual relationship to lowers. 


ig INTAINED IN BALANCING BITE AND INCISING POSITION 


| NIC Posteriors are anatomical, the Non-Interfering-Cusps design prevents antero- 
posterior lock ... provides extremely narrow bucco-lingual dimension .. . permits 
setting on crest of the ridge without crowding tongue space ... avoids denture 
“tilt” and promotes stability! 

The cases shown here emphasize the unique versatility of these teeth. For every 
technic and type of articulator, NIC’s may be manipulated easily within the full 
latitude of condylar inclinations, with little or no grinding! 

You can now give your patients the advantages of extra tongue space and 
efficient function — you save more than 25% of your time in setting-up and in 
adjustments at the chair. The simple procedure for setting up is as follows: Set 
the lowers on the crest of the ridge and interdigitate the uppers into place against 
them. These posteriors practically set themselves! 

NIC Posteriors are available in the superior Veri-chrome Porcelain and plastic 
— both in Veri-chrome Natural Tooth Colors. Safeguard denture function and com- 
fort for your patients, call your Universal Dealer for a demonstration. 


wyeeth at BROWN STREET + PHILADELPHIA 39, PA. 
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WHICHEVER YOUR 
PREFERENCE— 


YOU ARE ASSURED 
BETTER 
DENTURE PROCESSING 


WITH 


THE HANAU CURING UNIT 


The Hanau Fully Automatic Curing Unit ends the guesswork and 
constant attention involved in denture processing. You can now 
cure your cases in one or two or three stages—each stage at the 
desired temperature for a predetermined length of time. Only the 
Hanau Curing Unit permits this scientific control of curing cases 
day or night. Simply set the dials and after the curing cycle is 
over, the unit automatically shuts off assuring dentures processed 
to the highest standard possible. 


Hanau Curing Units are available in two sizes—“L” for 15 flasks 
(illustrated above), “S” for 6 flasks and each size in models for 
one or two or three stage curing. Sturdily constructed, tank and 
cover of Monel metal, heavily insulated. Time range from 15 
minutes to 23 hours, temperature range from 105°F to boiling. 
No special wiring or installation required. Plugs into wall socket. 


Full information and illustrated literature from your dealer or by writing 


HANAU ENGINEERING CO., INC. 
1233 Main St. Buffalo 9, N.Y. 


HANAU 
por years and years my) perfect Service 
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The controlled curing temperature in 
vitaerilic reduces stress and strains. There 
is no wild heat reaction to cause expansion dur- 
ing cure. Flasks are not forced open; finer verti- 
cal reproduction is. assured. 





Twice dehydrated witsaerilie’ eliminates 
moisture, the hidden enemy of denture mate- 
rials. Scientific pre-heating and infra-red drying 
equipment is used. High humidity and changing 
weather have no effect on vitaerilic’ 





Deep penetration of vitaerilie’ monomer in- 
to the heart of the polymer produces a homo- 
geneous Vitsaerilic’ mix bonded together to 
give surplus reserve strength and a large safety 
factor of toughness. 





The scientific advances made in vitaerilie together 
with the exclusive Vitaerilic custom compression mold- 
ing process assures success in every denture. Your patients 
will appreciate the hard, lustrous surface and color per- 
manence as well as the superior physical properties of 
Vitacrilie, Your vitaecrilic laboratory will be glad 
to demonstrate their custom skill and workmanship. For 
real value, specify vitaerilic , a listed A.D.A. product. 








& 


FRICKE DENTAL MANUFACTURING CO. 
565 WEST WASHINGTON STREET, CHICAGO 6, ILLINOIS 
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COLDPAC RELINER 8 Oz. Powder, 8 Oz. Liquid 


ENERDENT Plastic Film Roll 6'’x25’ r) 
LUBRACOAT 2 Oz. FAS 7 é 


PHENEX Dental Antiseptic $ Oz. 


Enough for relining 50 dentures ECO WO MICA d / 


Coldpac RELINER 


KIT and TECHNIC (Complete) 








for PERMANENT RE-FITTING, direct or indirect 


* COLDPAC RELINER— Powder and Liquid shaken in 
bottle produces smooth mix. No spatulation 
required! 





* * * THREE Accessories Furnished! 


ENERDENT-—the ultra pliable, super thin (1/10,000th inch) 
plastic film for insulating, for wrinkle-free separating. 


LUBRACOAT — non-congealing separator, augments film, 
protects uninvolved areas. 


PHENEX Dental Antiseptic — effective analgesic and con- 
ditioner for oral tissues. 





ANOTHER PLUS is the 10-STEP TECHNIC, detailed and 


painstakingly developed for simplest process, best results! 








(B ee 
Products and Technic by 
THE MOTLOID COMPANY = 325 W. HURON sr. 
on C (OR PLO RA T -€ OO fod i fer-Veleome Germ | @ an 
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highly accurate 
impressions 


without 





COMBINE EQUAL 
LENGTHS OF 
NOS. 1 AND 2 
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| pressure 






For quick, sure “static” impressions, where 
NO displacement of tissue is desired, you'll 
like ALL-TEC IMPRESSION CREAM. This 
easy-flowing, zinc oxide-eugenol paste of | 
extremely /ow viscosity penetrates readily 
into and around the minutiae of tissue and 
structure. Then it hardens in a rigid, dimen- 
sionally accurate impression of every ana- 
= tomic detail within 3 to 4 minutes! All-Tec 
is unique in its ability to produce, without 
the slightest pressure, ideal impressions 


that are neither fragile nor fugitive. 


coer wee: I 
LENGTHS OF} 
HOe. 1 AN 2 | 






FOR SEMI-EQUAL- 
IZATION TECHNICS 


For those who choose the 
middle ground between 


“‘compression”’ and ‘‘no he * 
pressure” technics, COE-FLO = ASA 


IMPRESSION CREAM is in- 


| dicated. It mixes in a jiffy, a 
i _ yet has no critical spatula- a Wu 
Vi tion time. Flows freely to ' ates 
PR Be ec cerin gaciin : , 


FOR COMPRESSION TECHNICS 


PRESSURE EQUALIZING 
IMPRESSION PASTE 





PRESSURE EQUALIZING as 
IMPRESSION PASTE re 
ieee place, sets stiff and hard 
in 3 to 4 minutes in a di- 
mensionally stable impres- 
sion. Does not have to be 





COE-TRANS IMPRESSION 
PASTE is recommended for obtaining sci- 
entifically accurate full denture impressions 





Cee 
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poured immediately, sep- 
arates easily. Use Coe-Flo 
with any type of individu- 
alized tray (Coe Tray Plas- 
tic, compound, base plate 
or metal). 


—quickly, simply, easily—with equalization 
of tissue compression. Coe-Trans flows un- 
der stress, registers faithful detail, can eas- 
ily be corrected, muscle trimmed, reseated 
—and does not become brittle. 


LABORATORIES, INC., CHICAGO 21, ILL. 
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\ vA UPPER CUTTERS 
Converge Lingually 
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DESIGNED FOR MAXIMUM EFFICIENCY, 
FREE LATERAL MOVEMENT AND 
NATURAL APPEARANCE, 


FLAT OCCLUSAL DESIGN Myerson's Dura-Blend SHEAR- 
KUSP is the only plastic posterior that combines flat occlusal 
design with natural appearance. 


SHEARING ACTION The shearing action, as graphically 
illustrated in the diagrams below, provides the ultimate in 
masticating efficiency in a non-interdigitating posterior. 


NEW CARVINGS Made in new carvings by Dr. Simon 
4 Myerson which harmonize with the beautiful Dura-Blend 
Anteriors. 


UNPRECEDENTED PROTECTION Made in the famous 
Dura-Blend plastic material, Shear-Kusp is guaranteed against 
excessive wear, crazing and heat distortion by the only war- 
ranty of its kind in the dental field. 





























Send for more detailed information and technique book. 
Write: Dept. JPD1i1 


MYERSON TOOTH CORPORATION 
Cambridge 39, Mass. 


LOWER CUTTERS ,f fi IN OPPOSITION 


Converge Buccally Action is Shearing 
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DENTRONIC DETECTOR PASTE 


IMPORTANT TIME SAVING USES 


1. It is surprising how many sore spots that seem due to peripheral overextension 
are really inside the ridge, or are on the outside of the flange due to too wide 
a flange. 


2. It will be found invaluable for testing post dam areas to insure even pressure. 
3. Invaluable for testing individual lower trays as in the Fournet technique. 


4. In corrective wash impressions there is no need to worry about pressure areas 
as indicated by tray material showing through impression material. It is not 
necessary to scrape out the impression material and start over. These areas : 
are quickly detected and relieved in finished denture by the use of Dentronic i 
Detector Paste at the time of denture delivery to the patient. 





5. A final check of new denture, before delivery, will quickly reveal pressure areas, 
thus saving much time by avoiding many subsequent complaints and adjustments. 








6. To detect high spots in inlays that do not seat properly. 





7. To detect where a clasp is binding. 4 


May we send you a tube? Subject a 
ONE HALF OUNCE TUBE $1.50 to return for credit within 30 days. 4 


HARRY J. BOSWORTH COMPANY 
216 WEST JACKSON BOULEVARD e CHICAGO 6, ILLINOIS 





























Chankagiving Bay 





A day set apart annually, to express gratitude 
for favors received .... Therefore, I take 
this opportunity to express my thanks to 
the members of The Dental Profession for 
their generous patronage.... We have 
much to be thankful for this day. 


M. W. Schneider 


DENTAL LABORATORY 


27 East Monroe Chicago 
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in just 


20 minutes 
with... 


Yn 6 Ample Aliph 


Mix vial of liquid 
and 3 spoons of 
powder in jar. 


Place DuraBase mix 
in denture. 


PERMANENT 
SATISFACTION 


Dura-Base becomes 
chemically integrated 
with the denture. A co- 
polymer resin, it’s hard 
setting, non-shrinking— 
there is no weakening, 
discoloration, or after- 
taste. Satisfaction guar- 
anteed or full credit al- 
lowed. The $10 package 
is sufficient for 20 appli- 
cations. 


Insert as in taking 
an impression. 






Nour! Robase at the Chair 


DuraBase 





COMFORTABLE 


DuraBase is now firmly 
established as the pre- 
cise, permanent rebase. 
It is as easy to mix and 
apply as an impression 
paste—requires no boil- 
ing or laboratory pro- 
cedure. DuraBase smarts 
mildly, but does not 
burn. Your patients will 
be delighted with the 
exact fit and immediate 
comfort. 


Remove and rinse 


with water. 


Re-insert for mus- 
cle trimming. 


Remove; let harden 
on bench; then trim 
and polish. 


Rebate Dentures Past, Accurately, Permanently 
Order DurnaGace “Through Your Dealer “Today 


ketiauce » DENTAL MFG. CO. 


22 EAST VAN BUREN St. 


CHICAGO'S, FEL 
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~‘ 


‘ 
\ 
\ 
CSOLVENT | PQESISTANCE Ss, 


with 


DEPENDABLE RETENTION 





B: 
a 
a 
Se 
es 
% 
oy 
a 
ee 
‘es 
oa 
a 
Ras 
af 
Bs 
E 4 


Sse osi Saas sd 











ae Product 


Jour. Prosthetic Dentistry Nove 




























] x Ridge lap area “ Cylindrical wall % ‘Contact area of 


of average area. of reten- “§-R" tooth’s ridge 
plastic tooth = tion hole in lap plus retention 
45.6 sq. mm. of “$.R" tooth = hole= 61.1 sq. mm. 
contact area with denture 15.5 sq. mm. of contact or a plus area of Ys more 


base material. area. : ‘than any other plastic tooth. 


WHY DENTA PEARL S-R’s “PLUS AREA” 
MEANS MORE DEPENDABLE RETENTION 


Plastic teeth are attached to the denture base in one or a combination of 
the three following manners: 


1, FUSION or MOLECULAR UNION is the ideal union for it provides - 
the strongest possibie attachment. It will occur with solvent resistant . 
teeth only when extreme caution is exercised in eliminating all residual 
film or oily penetration on the ridge laps of the teeth. When you get fusion, 

Denta Pearl S-R's “plus area” provides /% more retention area; insures 

s so stronger union! — 

_ 2. ADHESION—like glueing—takes place when two surfaces are brought 

4 — into intimate contact under pressure. But adhesion, too, depends on 

thorough wax elimination. When you get adhesion, Denta Pearl S-R‘s “plus 
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j ww area’ provides \q more retention area; insures stronger union! 

: ““.3: MECHANICAL RETENTION can be achieved by a retention 

3 - hole—like an inlay—through undercut . . . rough wall... 
~~ angulation against stress . . . or plug in the hole. Lack- 


ing complete fusion or complete adhesion, Denta 


% ~<S Pearls provide an added safety factor, 
we _ because Denta Pearl $-R’s are the only 
eS plastic teeth that have built-in 
* Mop mechanical retention to insure 

"  @ stronger onion. 





oe juste + “SON, INC. 
“PHILADELPHIA 4, PENNSYLVANIA 
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RE-INFORCED BRIDGES 


BOOS acrylic or porcelain re-inforced 
bridges are skillfully designed and con- 
structed to conceal all evidence of arti- 
ficiality and still provide correct function 
and serviceability. 


© Alignment and contour of teeth harmon- 
ize with remaining natural teeth 

© Shadings and characteristic markings 
are reproduced to match natural denti- 
tion accurately 

© Strength is assured by using a one-piece 
cast gold under-structure, yet there is no 
show of gold 


PORCELAIN JACKET CROWNS 


BOOS porcelain jacket crowns are ex- 
pertly constructed to duplicate or even 
improve natural appearance. 


® Contour of the remaining natural teeth 
is matched perfectly 

®@ All characteristics of natural dentition 
are duplicated by skillful blending of 
shades and distinctive staining, lines, 


By sending a sketch indicating location of lines, spots, grooves, 
or shadings, any combination of individual chavacteslatis may 
be incorporated in bridges or jacket crowns. BOOS ceramic 
craftsmen of long experience take pride in building these in- 
dividual characteristics into the finished cases. 


Patients are quick to appreciate the finer results—dentists in 47 
states find them typical of all BOOS-processed cases. Test results 
yourself. Make your next case a trial case at BOOS. 


HENRY P. BOOS DENTAL LABORATORIES, INC. 
808 NICOLLET AVE. e MINNEAPOLIS 2, MINN. 


Branch Laboratories: Medical Arts Bldg., Duluth, Minnesota, Equitable Bldg., Des Moines, lowa 
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Wernet’s Powder is 


RECOMMENDED 


by more dentists than 
any other denture powder 


In order that perfect dentures may be sure to 
give perfect performance, many dentists advise 
denture patients to use Wernet’s Powder during 
the trying period of adaptation. Such assistance 
can be of particular value— 


For “treatment” cases —1.0 give added comfort and 
stability during the first weeks of adjustment and to 
prolong retention during the pe- 

riod of tissue resorption. 


For the “anatomically difficult”’ 
case —when added retention is 
needed to increase the patient’s 
ability to wear the denture with 
satisfaction. 


For the “psychologically diffi- 
cult”? case—to provide extra ad- 


hesion until the 
( Accepted unduly “nervous” 
































COUNCILONDENTAL({ patient has ac- 
THERAPEUTICS quired confidence 


in his mastery of 
the denture. 





Et vet LIS CLS 
KEEP In a ORY PLACE. 








WERNET DENTAL MFG. CO., INC. 
JERSEY CITY 2, N. J. 










































































select shades 
the easy accurate way 


No one can select shades accu- 
rately all of the time with only 
a shade guide tooth as an 
indicator. The shade guide 
tooth indicates nothing 
more than the color of 

one central. 


NEW IN EVERY WAY 


uum fired por 


Eliminate the unnecessa 
resets and remakes occ 
sioned by selection of 
wrong shade of teet 
Reduce the time of yo 
try-in appointments. 


When you 
select 
TRUBYTE 
BIOFORM 
TEETH for the 
edentulous pa- 
tient, use all six 
anteriors as a guide. 


The shades of Trubyte ,.™™ 

Bioform Teeth are approx- 

imate duplications of Trubyte 

New Hue shades, and no 

shade guide can possibly con- 

vey the lustre and liveliness 

characteristic of these new teeth. 

Furthermore, Trubyte Bioform 

Teeth are blended like natural 

teeth and you must see all six ante- 

riors in the mouth to appreciate this 
distinct advantage. 
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